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@ Novel anti-HIV antibodies. 

@ The invention concems monoclonal antibodies and antibody derivatives directed against HIV core 
protein p24 which recognize p24 expressed on the surface of HIV-infected macrophages and/or kill 
HIV-infected cells. The monoclonal antibodies of the Invention may be murine antibodies or chimeric 
antibodies consisting of human constant regions and murine variable or hypervariable regions. 
Methods of manufacture of such antibodies, hybridoma or transfectoma cell lines secreting them and 
methods for production of the hybridoma or transfectoma cell lines are also encompassed by this 
invention. The invention further concerns recombinant DNA comprising an Insert coding for the 
variable regions of antibodies against HIV core protein p24 having the mentioned properties, methods 
of manufacture of such recombinant DMAs, and host cells transfomned with such recombinant DMAs. 

The antibodies are especially useful for the prevention of the progression of AIDS and for the 
treatment of AMS, but can also be used for the diagnosis of HIV infection in an immunoassay. 
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Background of the invention 

HIV (human immunodeficiency virus, also called lymphadenopathy virus, LAV) is the third known retrovirus 
of the family of human Tlymphotropic retroviruses (HTLV-III) and is the causative agent of the acquired immune 
5 def iency syndrome (AIDS) and AIDS-related conditions (ARC) proceeding the outbreak of the disease. The pri- 
mary targets of HIV in the human body are specific subpopulations of T-cells, the T4 lymphocytes. Depletion 
of T4 lymphocytes results in a severe immunodeficiency associated with secondary infections and cancers. 

The entire genome of the HIV has been sequenced, and the functions of the various genes elucidated. The 
major core proteins are encoded for by the gag gene. A gag precursor protein p55 is processed by a protease 
10 encoded for by the pol gene, and the major core protein p24 (sometimes also named p25) and proteins p18 
(p17) and p13 (p 15) are produced. The ewgene codes for the glycosylated protein gp160 which is processed 
to the external gp120 and the transmembrane glycoprotein gp41. 

Humans infected with human immunodeficiency virus (HIV) rapidly develop high titres of antibodies against 
viral antigens gp120, gp160, gp41 and p24 (p25). Serum antibodies against p24 appear early in the infection, 
15 but within six months to one year before the transition from the asymptomatic to the symptomatic form of the 
disease (AIDS) a decrease in anti-p24 antibodies is frequently observed. This decrease is not paralleled with 
significant changes in antl-gp120/160 plasma antibody levels, which are maintained throughout the course of 
the infection until the terminal stage of the disease when the Immune system is severely depressed. 

Murine and human monoclonal antibodies to p24 (p25) are known. U.S. Patent4 843 011 discloses murine 
20 monoclonal antibodies to the HIV transmembrane envelope glycoprotein gp41 , the major core protein p24 and 
the p1 7 protein, and their use in immunoassays for the determination of HIV. European Patent Application EP- 
AO 248 534 likewise describes a method of detection of AMS virus infection using murine monoclonal antibodies 
reacting with the major core protein p24. Other murine monoclonal anti-p24 (p25) antibodies are disclosed In 
European Patent Applications EP-A 0 211 022, EP-A 0 290 893, EP-A 0 345 461 , in F. di Marzo Veronese et 
25 al., Proc. Natl. Acad. Sci. USA 82, 5199 (1985). and others. Human monoclonal anti-p24 (p25) antibodies are 
described by M.K. Goory et al., Proc. Natl. Acad. Sci. USA 86, 1624 (1989), and in PCT Application WO 
90/09805. 

Effective treatment of HIV infection is not yet possible, although a great deal of effort and resources have 
been directed to the development and testing of agents with anti-retroviral activity. Use of monoclonal anti-HIV 
30 antibodies has been considered for the prophylaxis and treatment of AIDS. However, application of the known 
anti-p24 (p25) has not turned out to be feasible since these antibodies have not been able to prevent the pro- 
^ duction of HIV particles by HIV-infected cells and to mediate selective destruction of HIV infected cells. 

One major limitation in the use of murine monoclonal antibodies as in vivo diagnostic and therapeutic 
agents is their immunogenicity as foreign proteins, their rather long persistence in the circulation, and the for- 
ds mation of damaging immune complexes. On the other hand, the treatment with human monoclonal antibodies 
is also limited since human hybridoma cell lines are generally unstable and do not produce monoclonal anti- 
bodies of appropriate specificity in sufficient quantities and at reasonable costs. A promising alternative is the 
modification of immunoglobulin genes in order to tailor monoclonal antibodies for particular diagnostic and ther- 
apeutic tasks. Due to the fact that the variable region and each of the constant region domains of immunoglo- 
40 bulin molecules are encoded in separate exons with their own splice sites, recombinant DNA techniques can 
be used to isolate different parts of cloned immunoglobulin genes and ligate them to parts of other immuno- 
globulins. The reconstructed genes are expressed by appropriate transformed continuous cell lines. Murine 
antibodies can, for example, be converted into "humanized" antibodies by exchanging murine constant region 
exons for human immunoglobulin constant region exons, thus generating chimeric antibodies with murine an- 
45 tibody-combining sites and human constant regions. An even more sophisticated technique in "humanizing** 
antibodies described in European Patent Application 0239 400 exchanges also otherfairly conserved regions, 
the so-called framework regions (FRs), within the murine variable regions for corresponding framework regions 
from human antibodies. 

Such a humanized antibody should be even less immunogenic in man since the only parts derived from a 
so murine antibody are those hypervariable regions which define a particular specificity for an antigen, the so- 
called complementarity determining regions (CDRs). 

Object of the invention 

55 It is an object of this invention to provide monoclonal antibodies and antibody derivatives directed against 
HIV core protein p24 which recognize p24 expressed on the surface of V-infected macrophages and/or kill HIV- 
infected cells, in particular by mediating antibody-dependent cell-mediated cytotoxicity (ADCC). Some of these 
antibodies additionally inhibit the spread of infection from HIV-infected to non-inf cted cells and/or reduce the 
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amount of infectious HIV produced by macrophages and chronically infected lymphoid cells. The monoclonal 
' antibodies of the invention may be murine antibodies or chimeric antibodies consisting of human constant re- 
gions and murine variable or hypervariable regions. Methods of manufacture of such antibodies, hybridoma or 
transfectoma cell lines secreting them and methods for production of the hybridoma or transfectoma cell lines 

5 ar also encompassed by this invention. The inv ntion further concerns recombinant DNA comprising an insert 
coding for the variable regions of antibodies against HIV core protein p24 having the mentioned properties, 
methods of manufacture of such recombinant DNA, and host cells transformed with such recombinant DNA 
suitable for the manufacture of recombinant antibodies. 

The antibodies are especially useful for the prevention of the progression of AIDS, i.e. of the development 

10 from the asymptomatic infected stage to the actual outbreak of the disease, and for the treatment of AIDS, but 
can also be used for the diagnosis of HIV infection in an immunoassay. 

Detailed description of the invention 

15 The invention concerns monoclonal antibodies directed against HIV core protein p24 which recognize p24 

expressed on the surface of HIV-infected macrophages. Preferred are monoclonal antibodies directed against 
HIV core protein p24 with the mentioned properties which kill HIV-infected cells, in particular by mediating an- 
tibody-dependent cell-mediated cytotoxicity (ADCC). Especially preferred are monoclonal anti-p24 antibodies 
which additionally inhibit the spread of infection from HIV-infected to non-infected cells, for example by pre- 

20 venting the production of HIV particles by HIV-infected cells, and/or reduce the amount of infectious HIV pro- 
duced by macrophages and chronically infected lymphoid cells. Also especially preferred are monoclonal an- 
tibodies which further recognize p24 of diverse HIV strains, e.g. of HIV-1 and HIV-2 and variants thereof. 

The invention further concerns derivatives of the antibodies of the invention which retain the specificity of 
the antibody from which they are derived. 

25 The monoclonal antibodies of the invention may be murine antibodies or chimeric antibodies consisting of 
human constant regions and murine variable or hypervariable regions. 

Murine monoclonal antibodies with the mentioned properties are for example MAb 25-57-1 and MAb 26- 
69-5. These antibodies and derivatives thereof are particularly preferred. 

The invention especially concerns chimeric monoclonal antibodies consisting of human constant regions 

30 and murine variable regions of an antibody which is directed against HIV p24 with the mentioned properties, 
and derivatives thereof. This means that the chimeric MAbs of the invention have constant regions which are 
derived from a human antibody or have amino acid sequences which are homologous to constant region se- 
quences of such a human Ab, and that the chimeric MAbs of the invention have variable regions which are de- 
rived from a murine antibody directed against HIV p24 or have amino acid sequences which are homologous 

35 to variable region sequences of such a murine MAb. 

In particular, the invention concerns chimeric monoclonal antibodies consisting of human constant regions 
and murine variable regions which are derived from or which are homologous to the variable regions of the 
preferred murine monoclonal antibody 25-57-1 or of the preferred murine monoclonal antibody 26-69-5, re- 
spectively, and derivatives thereof. 

40 Especially preferred is the chimeric monoclonal antibody designated MAb Ch25 which contains the variable 
regions of the murine monoclonal antibody 25-57-1, and derivatives thereof. Also especially preferred Is the 
chimeric monoclonal antibody designated MAb Ch26 which contains the variable regions of the murine mono- 
clonal antibody 26-69-5, and derivatives thereof. 

The variable region of an antibody light chain consists of so-called framework regions (FRs), which are 

45 feirly conserved In antibodies with different specificities, and of hypervariable regions, also called complemen- 
tarity determining regions (CDRs), which are typical for a particular specificity. 

Preferred chimeric monoclonal antibodies of the invention and their derivatives are those wherein the light 
chain variable regions comprise a polypeptide of the formula 

FR1-CDR1L-FR2-CDR2L-FR3-CDR3L-FR4 (I) . 

50 wherein FRi is a polypeptide residue comprising 19 to 23 naturally occurring amino acids, FR2 is a polypeptide 
residue comprising 13 to 17 naturally occurring amino acids, FR3 is a polypeptide residue comprising 30 to 34 
naturally occurring amino acids, FR4 is a polypeptide residue comprising 7 to 11 naturally occurring amino 
acids, CDR1L is a polypeptide residue of the amino acid sequence 22 to 32 of SEQ ID N0:1, CDR2L is a poly- 
peptide residue of the amino acid sequence 48 to 54 of SEQ ID N0:1, and CDR3L is a polypeptide residue of 

55 the amino acid sequence 87 to 95 of SEQ ID N0:1, and wherein the amino acid Cys may be in the oxidized 
state forming S-S-bridges. These particular complementarity determining regions are Arg-Ala-Ser-GIu-Asn- 
lle-Tyr-Ser-Asn-Leu-Ala (CDRiJ, Ala-Ala-Thr-Asn-Leu-Ala-Asp (CDR2l), and 
Gln-His-Phe-Trp-Ser-Thr-Pro-Trp-Thr(CDR3L). 
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Especially preferred are chimeric monoclonal antibodies and derivatives thereof comprising light chain va- 
riable regions f formula I, wherein the polypeptide residues of the framework regions FRi, FR2, FR3 and FR4 
are those preferably occurring in maminalian, especially murine or human, antibodies. 

Most preferred are chimeric monoclonal antibodies and derivatives thereof according to the invention with 

5 light chain variable regions comprising a polypeptide of the amino acid s quence of SEQ ID N0:1, wherein 
optionally one or more, e.g. 1, 2, 3 or 4, single amino acids within the amino acid sequences 1 to 21 (FRi), 33 
to 47 (FR2), 55 to 86 (FRa), and/or 96 to 104 (FR4) are replaced by other amino acids or deleted, and wherein 
the amino acid Cys may be in the oxidized state forming S-S-bridges, in particular the chimeric monoclonal 
antibodies and derivatives thereof with light chain variable regions comprising a polypeptide of the amino acid 

10 sequence 1 to 104 of SEQ ID N0:1, wherein the amino acid Cys may be in the oxidized state forming S-S- 
bridges. For example, a hydrophobic amino acid within the framework regions may be replaced by another ami- 
no acid, preferably also a hydrophobic amino acid, e.g. a homologous amino acid, replaced by two amino acids, 
or deleted. Likewise, a hydrophilic amino acid within the framework region may be replaced by another amino 
acid, two amino acids or deleted, whereby replacing amino acids preferably maintain the hydrogen bond struc- 

15 ture of the corresponding framework region. 

Likewise preferred chimeric monoclonal antibodies of the invention and their derivatives are those wherein 
the heavy chain variable regions comprise a polypeptide of the formula 

FRs-CDRiH-FRe-CDRzH-FRrCDRsH-FRs (II) 
wherein FR5 is a polypeptide residue comprising 25 to 29 naturally occuring amino acids, FRe is a polypeptide 

20 residue comprising 12 to 16 naturally occuring amino acids, FR7 is a polypeptide residue comprising 30 to 34 
naturally occuring amino acids, FRa is a polypeptide residue comprising 6 to 1 0 naturally occuring amino acids, 
CDRiH is a polypeptide residue of the amino acid sequence 28 to 32 of SEQ ID N0:2, CDR2H is a polypeptide 
residue of the amino acid sequence 47 to 63 of SEQ ID N0:2, and CDR3H is a polypeptide residue of the amino 
acid sequence 96 to 99 of SEQ ID N0:2, and wherein the amino acid Cys may be in the oxidized state forming 

25 S-S-bridges. These particular complementarity determining regions are Asp-Tyr-Ala-Met-Hls (CDRih), lle-lle- 
Arg-Thr-Tyr-Asn-Gly-Asn-Thr-Asn-Tyr-Asn-GIn-Lys-Gly (CDR2h)» and Asn-Val-Ala-Tyr(CDR3H). 

Especially preferred are chimeric monoclonal antibodies and derivatives thereof comprising heavy chain 
variable regions of formula II, wherein the polypeptide residues of the framework regions FR5, FRe, FR7 and 
FRa are those preferably occuring in mammalian, especially murine or human, antibodies. 

30 Most preferred are chimeric monoclonal antibodies and derivatives thereof according to the invention with 
heavy chain variable regions comprising a polypeptide of the amino acid sequence of SEQ ID NO:2, wherein 
optionally one or more, e.g. 1, 2, 3 or 4, single amino acids within the amino acid sequences 1 to 27 (FR5), 33 
to 46 (FRe). 64 to 95 (FR7), and/or 100 to 107 (FRe) are replaced by other amino acids or deleted, and wherein 
the amino acid Cys may be in the oxidized state forming S-S-bridges, in particular the chimeric monoclonal 

35 antibodies and derivatives thereof with heavy chain variable regions comprising a polypeptide of the amino acid 
sequence 1 to 107 of SEQ ID NO:2, wherein the amino acid Cys may be in the oxidized state forming S-S- 
bridges. For example, amino acids within the framework regions may be replaced by other amino acids or de- 
leted as detailed above for the light chain. 

Light chain variable regions and heavy chain variable regions may comprise an acyl residue at the N-ter- 

40 minal of SEQ ID N0:1 and SEQ ID N0:2, respectively, for example formyl or alkanoyi, e.g. palmitoyl. myristoyi 
or lower alkanoyi, such as acetyl or propionyl. 

The invention preferentially concerns a chimeric monoclonal antibody and derivatives thereof with light 
chain variable regions of formula I with the preferred meaning, e.g. with the amino acid sequence given in SEQ 
ID N0:1 , wherein the amino acid Cys may be in the oxidized state forming S-S-bridges, light chain human con- 

45 stant regions k or X, in particular k, heavy chain variable regions of formula II with the preferred meaning, e.g. 
with the amino acid sequence given in SEQ ID N0:2, wherein the amino acid Cys may be in the oxidized state 
forming S-S-bridges, and heavy chain human constant regions y1, y2, yS, or y4, in particular y1. 

Also preferred chimeric monoclonal antibodies of the Invention and their derivatives are those wherein the 
light chain variable regions comprise a polypeptide of the formula 

50 FR9-CDR4L-FRio-CDR5L-FRii-CDReL-FRi2 (III) 

wherein FR9 is a polypeptide residue comprising 19 to 23 naturally occurring amino acids, FR^o is a polypeptide 
residue comprising 13 to 17 naturally occurring amino acids, FR^^ is a polypeptide residue comprising 30 to 
34 naturally occurring amino acids. FRi2 is a polypeptide residue comprising 7 to 11 naturally occurring amino 
acids, CDR4L is a polypeptide residue of the amino acid sequence 22 to 38 of SEQ ID N0:3, CDRsl is a poly- 

55 peptide residue of the amino acid sequence 54 to 60 of SEQ ID N0:3, and CDRbl is a polypeptide residue of 
the amino acid sequence 93 to 101 of SEQ ID N0;3. and wherein the amino acid Cys may be in the oxidized 
state forming S-S-bridges. These particular complementarity determining regions are 
Lys-Ser-Ser-Gln-Ser-Leu-Leu-Tyr-Ser-Ser-Asn-Gln-Lys-Asn-Tyr-L eu-Ala (CDR4L), Trp-Ala-Ser-Thr-Arg-Glu- 
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Ser (CDRsl). and GIn-Gln-Tyr-Tyr-Ser-Tyr-Pro-Trp-Thr (CDRet). 

Especially preferred are chimeric monoclonal antibodies and derivativ s thereof comprising light chain va- 
riable regions of formula III, wherein the polypeptide residues of the framework regions FRg, FRio, FR^ and 
FRi2 are those preferably occurring In mammalian, especially murine or human, antibodies. 

5 Most pr ferred are chimeric monoclonal antibodies and derivativ s thereof according to the invention with 

light chain variable regions comprising a polypeptide of the amino acid sequence of SEQ ID N0:3, wherein 
optionally one or more, e.g. 1, 2, 3 or 4, single amino acids within the amino acid sequences 1 to 21 (FRg), 39 
to 53 (FRio), 61 to 92 (FRu), and/or 102 to 110 (FR-iJ are replaced by other amino acids or deleted, and wherein 
the amino acid Cys may be in the oxidized state forming S-S-bridges, in particular the chimeric monoclonal 

10 antibodies and derivatives thereof with light chain variable regions comprising a polypeptide of the amino acid 
sequence 1 to 110 of SEQ ID NO:3, wherein the amino acid Cys may be in the oxidized state forming S-S- 
bridges. For example, a hydrophobic amino acid within the framework regions may be replaced by another ami- 
no acid, preferably also a hydrophobic amino acid, e.g. a homologous amino acid, replaced by two amino acids, 
or deleted. Likewise, a hydrophic amino acid within the framework region may be replaced by another amino 

15 acid, two amino acids or deleted, whereby replacing amino acids preferably maintain the hydrogen bond struc- 
ture of the corresponding framework region. 

Likewise preferred chimeric monoclonal antibodies of the invention and their derivatives are those wherein 
the heavy chain variable regions comprise a polypeptide of the formula 

FR13-CDR4H-FR14-CDR6H-FR15-CDR6H-FR16 (IV) 

20 wherein FR13 is a polypeptide residue comprising 25 to 29 naturally occurring amino acids, FRu is a polypeptide 
residue comprising 12 to 16 naturally occurring amino acids, FR15 is a polypeptide residue comprising 30 to 
34 naturally occurring amino acids, FR^e is a polypeptide residue comprising 6 to 10 naturally occurring amino 
acids, CDR4H is a polypeptide residue of the amino acid sequence 28 to 32 of SEQ ID N0:4, CDRsh is a poly- 
peptide residue of the amino acid sequence 47 to 63 of SEQ ID NO:4, and CDRqh is a polypeptide residue of 

25 the amino acid sequence 96 to 109 of SEQ ID N0:4, and wherein the amino acid Cys may be In the oxidized 
state forming S-S-bridges. These particular complementarity determining regions are Met-Tyr-Trp-Leu-Glu 
{CDR4H), Glu-lle-Ser-Pro-Gly-Thr-Phe-Thr-Thr-Asn-Tyr-Asn-Glu-Lys-Phe-L ys-Ala (CDRsh), and Phe-Ser- 
His-Tyr-Ser-Gly-Asn-Asn-Tyr-Asp-Tyr-Phe-Asp-Tyr (CDRbh). 

Especially preferred are chimeric monoclonal antibodies and derivatives thereof comprising heavy chain 

30 variable regions of formula IV, wherein the polypeptide residues of the framework regions FR13, FRu, FR15 and 
FR-js are those preferably occurring In mammalian, especially murine or human, antibodies. 

Most preferred are chimeric monoclonal antibodies and derivatives thereof according to the Invention with 
heavy chain variable regions comprising a polypeptide of the amino acid sequence of SEQ ID N0:4, wherein 
optionally one or more, e.g. 1,2, 3 or 4, single amino acids within the amino acid sequences 1 to 27 (FR13), 

35 33 to 46 (FRu). 64 to 95 (FR15), and/or 110 to 117 (FRie) are replaced by other amino acids or deleted, and 
wherein the amino acid Cys may be in the oxidized state forming S-S-bridges, in particular the chimeric mono- 
clonal antibodies and derivatives thereof with heavy chain variable regions comprising a polypeptide of the ami- 
no acid sequence 1 to 117 of SEQ ID N0:4, wherein the amino acid Cys may be in the oxidized state forming 
S-S-bridges. For example, amino acids within the framework regions may be replaced by other amino acids 

40 or deleted as detailed above for the light chain. 

Light chain variable regions and heavy chain variable regions may comprise an acyl residue at the N-ter- 
minal of SEQ ID N0:3 and SEQ ID N0:4, respectively, for example formyl or alkanoyi, e.g. palmitoyi, myristoyi 
or lower alkanoyi, such as acetyl or propionyl. 

The invention preferentially concerns a chimeric monoclonal antibody and derivatives thereof with light 

45 chain variable regions of formula III with the preferred meaning, e.g. with the amino acid sequence given in 
SEQ ID N0;3, wherein the amino acid Cys may be in the oxidized state forming S-S-bridges, light chain human 
constant regions k or X, In particular k, heavy chain variable regions of formula IV with the preferred meaning, 
e.g. with the amino acid sequence given in SEQ ID N0:4, wherein the amino acid Cys may be in the oxidized 
state forming S-S-bridges, and heavy chain human constant regions y1, y2, y3 orY4, in particular yl. 

50 The class of an antibody (immunoglobulin, Ig) molecule is defined by the heavy chain regions. A chimeric 
monoclonal antibody of the invention may be of any immunoglobulin class, i.e. IgA, IgD, IgE, IgG or IgM. Since 
different isotypes of antibodies may have different immune-regulatory action, the MAbs can be chosen accord- 
ingly. A preferential chimeric monoclonal antibody according to the invention is an immunoglobulin of class G 
which comprises light chain human constant regions k or X, especially human constant regions k, and heavy 

55 chain human constant regions yl , y2, y3 or y4, especially human constant regions yl . 

Derivatives of a monoclonal antibody of the invention retain the specificity of the antibody from which they 
are derived, i.e. they retain the characteristic binding pattern of the parent antibody. Examples of such deriv- 
atives are chimeric monoclonal antibody fragments, conjugates of the antibody or of an antibody fragment with 
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an enzyme, with a fluorescent marker, with a chemiluminesc nt marker, with a metal chelate, with avidin, with 
biotin or the like, or radioactively labelled antibodi s or antibody fragments. 

Antibody fragments of the invention are for example the univalent fragments Fab or Fab' or the divalent 
fragment F(ab')2. Afragment In a conjugate of the invention may also be a fragment Fv. 
5 Enzymes used for antibody conjugates of the invention are, for example, horseradish p roxidas , alkaline 

phosphatase, ^D-galactosidase, glucose oxidase, glucoamylase, carbonic anhydrase, acetylcholinesterase, 
lysozyme, malate dehydrogenase or glucose-6- phosphate dehydrogenase. 

Fluorescent markers conjugated with antibodies or fragments of the Invention can be fluorescein, fluoro- 
chrome, rhodamine, and the like. 
10 Chemllumlnescence markers are e.g. acrldlnium esters of lumlnol. 

In such conjugates, the chimeric antibody or fragment is bound to the conjugation partner directly or by 
way of a spacer or linker group. 

Exarnples of metal chelates are ethylenediaminetetraacetic acid (EDTA), diethylene-triaminepentaacetic 
acid (DPTA), 1,4,8, 11 -tetraazatetradecane, 1,4,8,11-tetraazatelradecane-1,4,8,11-tetraacetic acid, 1-oxa- 
15 4,7,12,15-tetraazaheptadecane-4,7,12,15-tetraacetic acid, or the like. 

Radioactively labelled antibodies or fragments of the invention contain e.g. radioactive iodine (i^^i^ 125)^ 131 
tritium (3H). carbon (^^C). sulfur pS), yttrium (QOY), technetium (^^n'Tc), or the like. 

The MAbs of the invention are tested 

. for their specif icity to natural antigen HIV p24 or cell-associated viral antigen in T-cells, T-cell lines, mono- 
20 cytes or macrophages, for example in an immunoassay such as an Immuno-staining assay or a binding 
enzyme immunoassay; 

. fbrtheirabllity to mediate ADCC (antibody-dependent cell-mediated cytotoxicity) in an assay determining 
the release of sichromium from HIV-infected target cells; 

. for their effect on HIV-infected human macrophages or H9 cells by determining reverse transcriptase pro- 
25 duction by infected cells; and/or . 

. for their capability to inhibit the spread of infection from infected H9 cells to uninfected cells in coculture 
experiments. 

The monoclonal antibodies and derivatives thereof according to the invention are prepared by processes 
that are known per se, characterized in that mammalian cells as defined further below producing such mono- 
30 clonal antibodies are multiplied in vitro or in vivo and, when required, the obtained monoclonal antibodies are 
isolated and/or converted into derivatives thereof. 

Multiplication in vitro is carried out in suitable culture media, which are the customary standard culture me- 
dia, for example Dulbecco*s Modified Eagle Medium (DMEM) or RPM1 1640 medium, optionally replenished 
by a mammalian serum, e.g. fetal calf serum, or trace elements and growth sustaining supplements, e.g feeder 
35 cells such as normal mouse peritoneal cells, spleen cells, bone marrow macrophages, 2-aminoethanol. insulin, 
transferrin, low density lipoprotein, oleic acid, or the like. 

In vitro production provides relatively pure antibody preparations and allows scale-up to give large amounts 
of the desired antibodies. Techniques for mammalian cell cultivation under tissue culture conditions are known 
In the art and include homogeneous suspension culture, e.g. in an airlift reactor or in a continuous stirrer re- 
40 actor, or immobilized or entrapped cell culture, e.g. in hollow fibres, microcapsules, on agarose microbeads or 
ceramic cartridges. 

Large quantities of the desired monoclonal antibodies can also be obtained by multiplying the cells in vivo . 
For this purpose, cells of a continuous cell line producing the desired antibodies are injected into histocompat- 
Ible mammals to cause growth of antibody-producing tumours. Optionally, the animals are primed with a hy- 

45 drocarbon, especially mineral oils such as pristane (tetramethyl pentadecane), prior to the injection. After one 
to three weeks, the antibodies are isolated from the body fluids of those mammals. For example, cells derived 
from hybridoma cell line Sp2/0 that produce the desired antibodies are injected intraperitoneally into Balb/c mice 
optionally pre-treated with pristane, and, after one to two weeks, ascitic fluid is taken from the animals. 
The celt culture supernatants are screened for the desired monoclonal antibodies, preferentially with an 

50 enzyme immunoassay, e.g. a sandwich assay or a dot-assay, or a radioimmunoassay. For example, antigen 
is dotted on nitrocellulose discs, incubated with culture fluids of growing hybridomas, then alkaline phosphatase 
labelled anti-mouse IgG and a substrate solution. The presence of the desired antibodies is indicated by de- 
velopment of a coloured dot. 

For isolation of the monoclonal antibodies, the Immunoglobulins in the culture supernatants may be con- 

55 centrated, e.g. by precipitation with ammonium sulphate, dialysis against hygroscopic material such as PEG, 
filtration through selective membranes, or the like. If necessary and/or desired, the antibodies are purified by 
the customary chromatography methods, for example gel filtration, ion-exchange chromatography, chromatog- 
raphy over DEAE-cellulose or (immuno-)affinity chromatography. Preferably, the monoclonal antibodies are 



6 



r 



EP 0 519 866 A1 

isolated from cell supernatants containing th m by affinity chromatography, for example with Protein A, and/or 
ion-exchange chromatography. 

Fragments of the monoclonal antibodies, for example Fab. Fab'or F(ab')2 fragments, can be obtained from 
the antibodies prepared as described above by methods known £er se, e.g. by digestion with enzymes such 
5 as papain or pepsin and/or cleavag of disulfide bonds by chemical r duction. 

Conjugates of antibodies or antibody fragments of the invention with the mentioned enzymes are prepared 
e.g. by reacting an antibody or fragment prepared as described above with the enzyme in the presence of a 
coupling agent, e.g. glutaraldehyde, periodate, N,N'-o-phenylenedimaleimide, N-(m-maleimidobenzoyloxy)- 
succinimide. N-(3-[2'-pyridyldithio]-propionoxy)-succinimide, N-ethyl-N'-(3-dimethylamino-propyl)-carbodii- 
10 mide or the like. Conjugates with biotin are prepared e.g. by reacting antibodies or antibody fragments with an 
activated ester of biotin such as the biotin N-hydroxysuccinlmlde ester. Conjugates with fluorescent or chenv 
iluminescent markers are prepared in the presence of a coupling agent, e.g. those listed above, or by reaction 
with an isothiocyanate, preferably fiuorescein-isothiocyanate. 

Monoclonal antibodies or antibody fragments radloactlvely labelled with iodine (^^^i^ 125|^ i3i|) are obtained 
15 from the antibodies or fragments of the invention by iodination known £er se, for example with radioactive so- 
dium or potassium iodide and a chemical oxidizing agent, such as sodium hypochlorite, chloramlne T or the 
like, or an enzymatic oxidizing agent, such as lactoperoxidase, or glucose oxidase and glucose. Antibodies or 
antibody firagments according to the invention are coupled to yttrium {^Y) for example by diethylenetriamine- 
pentaacetic acid (DPTA)-chelation. Technetium-99m labelled antibodies or antibody firagments are prepared 
20 by ligand exchange processes, for example by reducing pertechnate (TcOf) with stannous ion solution, che- 
lating the reduced technetium onto a Sephadex column and applying the antibod les or fragments to this column, 
or by direct labelling techniques, e.g. by incubating pertechnate, a reducing agent such as SnCl2, a buffer sol- 
ution such as sodium- potassium phthalate solution, and the antibodies or antibody fragments. 

The invention also concerns recombinant DMAs comprising an insert coding for a light chain murine vari- 
25 able region and/or for a heavy chain murine variable region of anti-p24 monoclonal antibodies as described 
hereinbefore. By definition such DMAs comprise coding single stranded DNAs, double stranded DNAs con- 
sisting of said coding DNAs and of complementary DNAs thereto, or these complementary (single stranded) 
DNAs themselves. 

In particular the invention concerns a recombinant DNA comprising an insert coding for a light chain murine 
30 variable region, which originates from genomic DNA or mRNA of the hybridoma cell line 25-57-1 or which is 
homologous to genomic DNA of said cell line and codes for an amino acid sequence homologous to the light 
chain variable region of monoclonal antibody 25-57-1. The hybridoma cell line 25-57-1 was generated by fusing 
myeloma cells and B lymphocytes of mice immunized with p25. The cell line 25-57-1 produces the murine an- 
tibody MAb 25-57-1 . 

35 Preferred is a recombinant DNA comprising an insert coding for the polypeptide of formula I, wherein FR^, 
FR2, FR3, FR4, CDR1L. CDR2L, and CDRsL have the meanings as mentioned hereinbefore, optionally further 
containing introns. Especially preferred is a recombinant DNA coding for the polypeptideof formula I comprising 
inserts coding for murine or human framework regions FRi, FR2, FR3 and FR4. and inserts coding for comple- 
mentarity determining regions of the DNA sequence 70 to 102 (CDRiJ. the DNA sequence 148 to 168 (CDR2L). 
40 and the DNA sequence 265 to 291 (CDRaO of SEQ ID N0:1 . Most preferred is a DNA comprising an Insert of 
the DNA sequence 7 to 31 8 of SEQ ID N0:1 , wherein optionally one or more, e.g. 1 to 1 0. nucleotides are re- 
placed by other nucleotides, In particular a DNA comprising an Insert of the DNA sequence 7 to 318 of SEQ 
ID N0:1. In a DNA wherein nucleotides of the sequence given in SEQ ID N0:1 are replaced by other nucleo- 
tides, such replacement Is preferred when it does not alter the amino acid sequence of the complementarity 
45 determining regions (CDRs) coded for. This means that such replacement of nucleotides may occur in the in- 
serts coding for the framework regions (FRs) or in a position where it does not alter the encoded amino acid 
due to the degeneracy of the triplet codons. 

Likewise the invention concerns a recombinant DNA comprising an insert coding for a heavy chain murine 
variable region, which originates from genomic DNA or mRNA of the hybridoma cell line 25-57-1 or which is 
so homologous to genomic DNA of said cell line and codes for an amino acid sequence homologous to the heavy 
chain variable region of monoclonal antibody 25-57-1 . 

Preferred is a recombinant DNA comprising an insert coding for the polypeptide of formula II, wherein FRs, 
FRe, FR7, FRe, CDRih» CDR2h» and CDR3H have the meanings as mentioned hereinbefore, optionally further 
containing introns. Especially preferred Is a recombinant DNA coding for the polypeptide of formula II compris- 
es ing inserts coding for murine or human framework regions FRs, FRe. FR7 and FRa, and Inserts coding for com- 
plementarity determining regions of the DNA sequence 90 to 104 (CDRih), the DNA sequence 147 to 197 
(CDR2h). and the DNA sequence 294 to 305 (CDRsh) of SEQ ID N0:2. Most preferred Is a DNA comprising an 
insert of the DNA sequence 9 to 329 of SEQ ID NO:2. wherein optionally one or more. e.g. 1 to 10, nucleotides 
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are replaced by other nucleotides, in a DNA comprising an insert of the DNA sequence 9 to 329 of SEQ ID 
N0:2. In a DNA wherein nucleotid s of the sequence given in SEQ ID NO:2 are replaced by other nucleotides, 
such replacement is preferred when it does not alter the amino acid sequence of th complementarity deter- 
mining regions (CDRs) coded for. as is described above for DNA coding for the light chain variable region. 

5 . In particular the invention cone rns a recombinant DNAcomprising an insert coding for a light chain murine 
variable region, which originates from genomic DNA of the hybridoma cell line 26-69-5 or which is homologous 
to genomic DNA or mRNA of said cell line and codes for an amino acid sequence homologous to the light chain 
variable region of monoclonal antibody 26-69-5. The hybridoma cell line 26-69-5 was generated by fusing mye- 
loma cells and B lymphocytes of mice immunized with p25. The cell line 26-69-5 produces the murine antibody 

10 MAb 26-69-5. 

Preferred is a recombinant DNAcomprising an insert coding for the polypeptide of formula III, wherein FRg, 
FRto, FRii, FRi2, CDR41., CDRsL, and CDRbl have the meanings as mentioned hereinbefore, optionally further 
containing introns. Especially preferred is a recombinant DNA coding for the polypeptide of formula III conn- 
prising inserts coding for murine or human framework regions FR9, FRio> FRu and FR12, and inserts coding 

15 for complementarity determining regions of the DNA sequence 70 to 120 (CDR41J, the DNA sequence 166 to 
186 (CDRsl), and the DNAsequence 283 to 309 (CDReJ of SEQ ID NO:3. Most preferred is a DNAcomprising 
an insert of the DNAsequence 7 to 336 of SEQ ID N0:3, wherein optionally one or more, e.g. 1 to 10, nucleo- 
tides are replaced by other nucleotides, in particular a DNA comprising an insert of the DNA sequence 7 to 
336 of SEQ ID NO:3. In a DNA wherein nucleotides of the sequence given in SEQ ID N0:3 are replaced by 

20 other nucleotides, such replacement is preferred when it does not alter the amino acid sequence of the conrv 
plementarity determining regions (CDRs) coded for. This means that such replacement of nucleotides may oc- 
cur in the inserts coding for the framework regions (FRs) or in a position where it does not alter the amino acid 
coded for due to the degeneracy of the triplet codons. 

Likewise the invention concerns a recombinant DNAcomprising an insert coding for a heavy chain murine 

25 variable region, which originates from genomic DNA or mRNA of the hybridoma cell line 26-69-5 or which is 
homologous to genomic DNA of said cell line and codes for an amino acid sequence homologous to the heavy 
chain variable region of monoclonal antibody 26-69-5. 

Preferred is a recombinant DNA comprising an insert coding for the polypeptide of formula IV, wherein 
FR13, FR14, FRi5,.FRie. CDR4H, CDRsH, and CDRen have the meanings as mentioned hereinbefore, optionally 

30 further containing introns. Especially preferred is a recombinant DNA coding for the polypeptide of formula iV 
comprising inserts coding for murine or human framework regions FR13, FR14, FR15 and FRie. and inserts cod- 
ing for complementarity determining regions of the DNAsequence 90 to 104 (CDR4H), the DNAsequence 147 
to 197 (CDRsh), and the DNAsequence 294 to 335 (CDRbh) of SEQ ID N0:4. Most preferred is a DNAconrv 
prising an insert of the DNA sequence 9 to 359 of SEQ ID NO:4, wherein optionally one or more, e.g. 1 to 1 0, 

35 nucleotides are replaced by other nucleotides, in particular a DNA comprising an insert of the DNA sequence 
9 to 359 of SEQ ID N0:4. In a DNA wherein nucleotides of the sequence given in SEQ ID N0:4 are replaced 
by other nucleotides, such replacement is preferred when it does not alter the amino acid sequence of the conv 
plementarity determining regions (CDRs) coded for, as is described above for DNA coding for the light chain 
variable region. 

40 For the assembly of complete tetrameric immunoglobulin molecules and the expression of active antibo- 
dies, the recombinant DNA inserts coding for light and heavy chain variable regions are fused with the corre- 
sponding DNAs coding for light and heavy chain constant regions, then transferred into appropriate host cells, 
for example after incorporation into hybrid vectors. 

The invention therefore also concerns recombinant DNAs comprising an insert coding for a light chain mur- 
45 ine variable region of an anti-p24 antibody with the described properties, fused to a human constant region k 
or X. Preferred is a recombinant DNA coding for a preferred murine variable region as described hereinbefore 
fused to a human constant region k. 

Likewise the invention concerns recombinant DNAs comprising an insert coding for a heavy chain murine 
variable region of an anti-p24 antibody with the described properties, fused to a human constant region y, for 
50 example y 1 , r2, y3 or y4. Preferred is a recombinant DNA coding for a preferred murine variable region as de- 
scribed hereinbefore fused to a human constant region y1. 

The invention further concerns recombinant DNAs coding for fragments of chimeric monoclonal antibodies 
as defined hereinbefore, e.g. DNA coding for Fab, Fab'or Fv fragments of such antibodies, and for conjugates 
of antibodies or fragments as defined hereinbefore, e.g. for fusion proteins comprising a light or heavy chain 
55 of such antibody fused to an enzyme. 

Furthermore the invention concerns a recombinant DNA which is a hybrid vector comprising an insert cod- 
ing for a chimeric murine/human light chain as described hereinbefore and/or an insert coding for a chimeric 
murine/human h avy chain as described hereinbefore, an origin of replication or an autonomously replicating 
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sequence, one or more dominant marker sequences and, optionally, expression control sequences, signal se- 
quences and functional restriction sites. 

Vectors typically perform two functions in collaboration with compatible host cells. One function is to facil- 
itate the cloning of the nucleic acid that encodes the chimeric immunoglobulin chains, i.e. to produce usable 

5 quantities of the nuci ic acid (cloning vectors). Th other function is to provide for replication and expression 
of the chimeric gene constructs in a suitable host, either by maintenance as an extrachromosomal element or 
by integration into the host chromosome (expression vectors). A cloning vector comprises the chimeric gene 
constructs as described above, an origin of replication or an autonomously replicating sequence, dominant 
marker sequences and, optionally, signal sequences and functional restriction sites. An expression vector ad- 

10 ditionally comprises expression control sequences essential for the transcription and translation of the chimeric 
genes. 

An origin of replication or an autonomously replicating sequence is provided either by construction of the 
vector to include an exogeneous origin such as derived from Simian virus 40 (SV 40) or another virai source, 
or by the host cell chromosomal mechanisms. 
15 The markers allow for selection of host cells which contain the vector Selection markers include genes 
which confer resistance to heavy metals such as copper or to antibiotics such as tetracycline, ampicillin, ge- 
netlcin (G-418), neomycin, kanamycin or hygromycin, or genes which complement a genetic lesion of the host 
cell such as the absence of thymidin kinase, hypoxanthine phosphoryl transferase, dihydrofolate reductase or 
the tike. 

20 Signal sequences may be, for example, presequences or secretory leaders directing the secretion of the 
antibody, splice signals, or the like. 

As expression control sequences, the vector DNA comprises a promoter, sequences necessary for the Ini- 
tiation and termination of transcription and for stabilizing the mRNAand, optionally, enhancers and further reg- 
ulatory sequences. A wide variety of promoting sequences may be employed, depending on the nature of the 

25 host cell. Promoters suitable for mammalian allan host cells are obtained from viruses such as Simian virus 
40 (SV 40), Rous sarcoma virus (RSV), adenovirus 2, bovine papilloma virus (BPV), papovavirus BK mutant 
(BKV), or mouse or human cytomegalovirus (CMV). Alternatively, the vectors may comprise promoters from 
mammalian expression products, such as actin, collagen, myosin etc.. or the native promoter and control se- 
quences which are normally associated with the immunoglobulin gene sequences. Sequences necessary for 

30 the initiation and termination of transcription and for stabilizing the mRNA are commonly available from the non- 
coding 5' regions and 3' regions, respectively, of viral and eukaryotic cDNAs, e.g. from the expression host. 
Enhancers are transcription-stimulating DNAsequences of viral origin, e.g. derived from Simian virus, polyoma 
virus, bovine papilloma virus or Moloney sarcoma virus, or of genomic, especially murine, origin. 

The various DNA segments of the vector DNA are operationally linked. I.e. they are contiguous and placed 

35 Into a functional relationship with each other. 

Preferred vectors are suitable for mammalian hosts and are based on viral replication systems. Particularly 
preferred are vectors comprising Simian virus promoters, e.g. pSVgpt or pSVneo, further comprising an en- 
hancer, e.g. an enhancer normally associated with the Immunoglobulin gene sequences, in particular the 
mouse Ig H or L chain enhancer. 

40 The chimeric gene constructs for the light chain and for the heavy chain are sequentially or simultaneously 
transferred into the host cells with the help of two vectors. Alternatively, both heavy and light chains are cloned 
Into the same hybrid vector and incorporated in a one step-procedure as a single construct into the host cells. 
A third alternative utilises co-transfection of unlinked DNAs fragments. 

The recombinant DNAs coding for the desired chimeric monoclonal antibodies can be prepared, forexam- 

45 pie, by culturing a transformed host cell. 

In particular, such DNAs can be prepared by 

aj isolating murine DNAs from a suitable hybridoma cell line and selecting the desired DNAs coding for 
the variable regions of antjbodles with the desired specificity using DNA probes, 

b) isolating human DNAs from a genomic library and selecting the desired DNAs coding for the constant 
so regions of antibodies using DNA probes, 

c) constructing chimeric mouse/human genes by Incorporating the DNA of step a) and b) into appropriate 
hybrid vectors, 

d) transferring tiie obtained hybrid vectors into a recipient host cell or retrieving the DNA coding for the 
chimeric nrtouse/human genes and transferring the unlinked DNA into a recipient host cell, 

55 e) selecting and culturing the transformed host cell, and 
f) optionally Isolating the desired DNA. 

The DNA according to step a) of the process described above can be obtained by isolation of genomic DNA 
or by preparation of cDNA from isolated mRNA. Genomic DNA from hybridoma cells is isolated by methods 
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known in the art which indud steps for disruption of the cells, e.g. by lysis in presence of detergents like Tri- 
ton^, xtracting the DNA, e.g. by tr atment with phenol and CHCls/isoamyl alcohol, and precipitation of DNA. 
The DNA is fragmented, conveniently by one or more restriction endonucleases, e.g. Xbal, Bglll, EcoRI. Hindlll, 
BamHI. the resulting fragments are replicated on a suitable carrier, e.g. nitrocellulose membranes, and 

5 screened with a DNA probe as described in more detail hereinbelow for the pr sence of the DNA sequenc s 
coding for the polypeptide sequence of interest, in particular for the presence of the rearranged H- and L-chain 
Ig gene loci. By this procedure DNA fragments are found that contain inserts with heavy chain V. D and J regions 
and light chain V and J regions, respectively, together with a leader sequence and introns, if any. cDNAfrom 
hybridoma cells is likewise prepared by methods known in the art, e.g. by extracting total cellular RNA. isolating 

10 mRNA by a suitable chromatographic method, e.g. chromatography on oligo(dT)-cellulose, synthesizing cDNA 
with a mixture of deoxynucleotide triphosphate and reverse transcriptase in the presence of oligonucleotide 
primers complementary to suitable regions in the murine immunoglobulin heavy and light chain constant genes, 
and isolating the cDNA. Asa tool simplifying DNA isolation, the desired genomic DNAor cDNAmay be amplified 
using polymerase chain reaction (PCR) technology. PCR involves repeated rounds of extension from two pri- 

15 mers specific for DNA regions at each end of the gene segment. Preferably, cDNA transcripts of total mRNA 
from the suitable hybridoma cell line is treated in a heating/cooling cycle with Taq DNA polymerase in the pres- 
ence of primers tailored to hybridize to Ig H and L chain variable regions, respectively. 

Genomic human DNA according to step b) of the process described above is isolated from suitable human 
tissue, preferably from human placenta or human foetal liver cells, according to methods known in the art. A 

20 genomic DNA library is constructed therefrom by limited digestion with suitable restriction endonucleases, e.g. 
Haelll and Alul, and incorporation into X Charon phage, e.g. X Charon 4a, following established procedures. 
The genomic DNA library is replicated, e.g. on nitrocellulose membranes, and screened with a DNA probe as 
described below for the DNA sequences of interest. The desired DNA may be amplified using PCR technology. 
The DNA probe for the mouse variable regions or the human constant regions may be a synthetic DNA, a 

25 cDNA derived from mRNA coding forthe desired immunoglobulin or a genomic DNAor DNAfragment of known 
nucleotide sequence. As probes for the detection and/or amplification of the rearranged Ig gene loci of the va- 
riable regions of L-/H-chains, DNA fragments of known nucleotide sequences of adjacent conserved variable 
or constant regions are selected which constitute the Ig loci of the L-/H-chain in the mammal from which the 
DNA is derived, e.g. Balb/cmice. The possible utilization of murine DNA probes forthe detection of human DNA 

30 sequences is based on sequence homologies between the murine and human DNAs. The DNA probe is syn- 
thesized or isolated from suitable tissue of an appropriate mammal, e.g. Balb/c mouse liver, and purified by 
standard methods. If required, the probe DNA is labelled, e.g. radloactively labelled by the well-known nick- 
translation technique, then hybridized with the human DNA library in buffer and salt solutions containing ad- 
juncts, e.g. calcium chelators, viscosity regulating compounds, proteins, non-specific DNA and the like, attenr)- 

35 peratures favoring selective hybridization. 

Once a fragment has been identified which contains the desired DNA sequence, this fragment may be fur- 
ther manipulated to remove nonessential DNA, modified at one or both termini, and treated to remove all or a 
portion of intervening sequences, or the like. 

The Joining of the various DNA fragments in order to produce chimeric genes is performed in accordance 

40 with conventional techniques, for example, by blunt- or staggered-end ligation, restriction enzyme digestion to 
provide for appropriate cohesive termini, filling in cohesive ends as appropriate, alkaline phosphatase treat- 
ment to avoid undesirable joining, and ligation with appropriate ligases. 

The transfer of the recombinant DNAs, e.g. the transfer of hybrid vectors, and the selection of transformed 
cells is described below. 

45 The invention further concerns continuous cell lines. In one embodiment of the invention, such cell lines 
are hybridoma cell lines secreting anti-p24 monoclonal antibodies of the invention with the desired specificity. 

In particular, the invention concerns hybridoma cell lines which are hybrids of myeloma cells and B lym- 
phocytes of a mammal al immunized with HIV p25. optionally mixed with an adjuvant. Especially preferred are 
the hybridoma cell lines with the designation 25-57-1 and 26-69-5, respectively, which were deposited at the 

50 European Collection of Animal Cell Cultures (ECACC), PHLS Centre for Applied Microbiology & Research. Por- 
ton Down. Salisbury. Wilts. SP4 OJG. U.K., under the numbers ECACC 91040320 and ECACC 91040321, re- 
spectively, on April 3, 1 991 . 

The invention also concerns continuous cell lines which are transfectoma cell lines secreting chimeric 
monoclonal antibodies consisting of murine variable regions and human constant regions according to the in- 

55 vention. By definition, transfectoma cell lines are transformed host cells such as immortalized mammalian cell 
lines, e.g. lymphoma, myeloma, hybridoma, trioma or quadroma cell lines, transformed with the recombinant 
DNAs described above, namely with a DNA encoding the light chain and/or a DNA encoding the heavy chain 
of the desired chimeric monoclonal antibody. 
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The host cells of the present invention have to be capable of culture in vitro and have to be of higher eu- 
karyotic origin to provide a suitable environm nt for th production of active antibodies, sine the biosynth sis 
of functional tetrameric antibody molecules requires correct nascent polypeptide chain folding, glycosylation, 
and assembly. 

5 Examples of suitable host cells according to the inv ntion are mammalian cells, e.g. COS-7 c lis, Bowes 

melanoma cells, Chinese hamster ovary (CHO) cells, embryonic lung cells L-132, and in particular mammalian 
cells of lymphoid origin, such as lymphoma, myeloma, hybridoma. trioma or quadroma cells, for example PAI, 
Sp2/0 or X63-Ag8.653 cells. Preferred are cells of the cell line Sp2/0. which Is a well-characterized, Ig non- 
secreting mouse cell line derived from the fusion of mouse spleen cells with the myeloma X63-Ag8. 

10 These host cells are transfected with the chimeric L-chaIn gene construct alone, with the chimeric H-chain 
gene construct alone, or with both, either sequentially or simultaneously transferred with the help of two sep- 
arate vectors or in a one-step procedure by using a double-construct (L-chain/ H-chain) vector as indicated 
hereinbefore. In the alternative, unlinked chimeric gene constructs may be transfected into the host cells either 
sequentially or simultaneously. 

15 Preferred are host cells transfected with both gene constructs secreting chimeric monoclonal anti-p24 an- 

tibodies as described hereinbefore, for example cells of the cell lines with the designation Ch25 and Ch28, re- 
spectively, which were deposited at the European Collection of Animal Cell Cultures (ECACC), PHLS Centre 
for Applied Microbiology & Research, Porton Down, Salisbury, Wilts, SP4 OJG, U.K.. under the numbers 
ECACC 91052905 and ECACC 91052906, respectively, on May 29. 1991. Further examples of host cells of 

20 the invention are cells transfected with similar recombinant plasmids which contain alternative orientations of 
the H- and L-chain gene constructs, incorporating additional DNA elements to facilitate high levels of expres- 
sion of tiie chimeric monoclonal antibodies. 

The continuous ceil lines of the invention are genetically stable, secrete monoclonal antibodies of the in- 
vention of constant specificity and can be activated from deep-frozen cultures by thawing and recloning. 

25 The invention also concerns a process for the preparation of hybridoma cell lines secreting the monoclonal 
antibodies of the invention wherein a suitable mammal al is immunized with p25, optionally mixed with an ad- 
juvant, antibody-producing cells of this mammal are fused with cells of a continuous cell line, the hybrid ceils 
obtained in the fusion are cloned, and cell clones secreting the desired antibodies are selected. 

The antigen is used to immunize suitable mammals which recognize it as a foreign molecule, for example 

30 mice, rats, rabbits, donkeys, goats, sheep, horses, pigs or chimpanzees, especially mice or rats, preferentially 
mice. Particularly preferred are Balb/c mice. 

The immunogen may be mixed with adjuvants, i.e. agents that will further increase the immune response, 
for the immunization procedure. Possible adjuvants are Freund's complete adjuvant (emulsion of mineral oil. 
water, and mycobacterial extracts), Freund's incomplete adjuvant (emulsion of water and oil only), mineral gels, 

35 e.g. aluminium hydroxide gels, surface active substances such as lysolecithin, BCG (Bacillus Calmette-Guer- 
in), polyanions, peptides such as N-acetylmuramyl-L-alanyl-D-isoglutamine, lL-2 or rat IFNy, etc.. 

The routes of Immunization include, among others, Intradermal, subcutaneous, Intramuscular, intraperito- 
neal, intravascular and intracranial injections. Since high antibody titers are desired, a series of injections is 
commonly given. The immunization is for example performed by injecting the antigen, optionally mbced with 

40 incomplete or complete Freund's adjuvant, three to eight times parenterally, e.g. intraperitoneally and/or sub- 
cutaneously, in amounts of around 10-150 ^g into RA 25 rats, Balb/c mice or Biozzi mice at intervals of 1-3 
weeks, followed by a booster Injection of about 5-50 ^g 1-5 days prior to sacrificing tiie animals. 

Antibody-producing cells of the immunized mammals, preferably lymphoid cells such as spleen lympho- 
cytes, taken for example 1-5 days after the final booster injection, are fused with the cells of a continuous cell 

45 line, i.e. a continuously replicating cell done which confers this replication lability to the hybrid cells resulting 
from the fusion. An example for such a cell line is a tumor cell line (myeloma) which does not itself produce 
immunoglobulins or fragments thereof but has the potential to produce and secrete large amounts of antibody, 
and which carries a genetic marker so tiiat the hybrid cells can be selected against non-fused parent cells. 
Several suitable myeloma cell lines are known in the art. Preferred are myeloma cell lines lacking the enzyme 

50 hypoxanthine guanine phosphoribosyl transferase (HGPRT) or the enzyme thymidine kinase (TK), which there- 
fore do not survive in a selective culture medium containing hypoxanthine. aminopterin and thymidine (HAT 
medium). Particularly preferred are myeloma cells and derived cell lines that do not survive in HAT medium 
and do not secrete immunoglobulins or fragm nts thereof, such as the cell lines PAI, X63-Ag8.653 or Sp2/0- 
Ag14. 

55 The fusion is performed in the presence of a fusion promoter, for example Sendai virus or otiier paramyxo 
viruses, optionally in UV-inactivated form, or chemical fusogens such as calcium ions, surface-active lipids, 
e.g. lysolecithin, or polyethylene glycol (PEG), or by electrofusion. Preferentially, the myeloma cells are fused 
with the same amount of spleen celts from Immunized mammals in a solution containing about 30% to about 
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60% of polyethylene glycol of a molecular weight between 1000 and 4000. 

After the fusion, the c lis ar resusp nded and cultivated in a selective medium chosen depending on the 
genetic selection marker, for xample HAT medium. In this medium, only hybridoma cells will survive, because 
they combine the ability to grow and replicate in vitro inherited from the parent myeloma cells and the missing 

5 HGPRT or TK g nes essentia! for th survival in HAT medium inherited from the antibody-producing spleen 
cells of the immunized mammals. 

Suitable culture media for the expansion of hybridoma cells are the standard culture media, such as Dul- 
becco's Modified Eagle Medium (DMEM), minimum essential medium, RPM1 1640 and the like, optionally re- 
. plenished by a mammalian serum, e.g. 10 to 15% fetal calf serum. Preferentially, feeder cells, e.g. normal 

10 mouse peritoneal cells, spleen cells, bone marrow macrophages or the like, are added at the beginning of cell 
growth immediately after the fusion step to nourish the hybridoma cells and support their growth, especially 
where cell densities are low, by providing growth factors and the like. If phagocytic cells such as macrophages 
or monocytes are used, they can perform a helpful service in cleaning up the debris of dead myeloma cells 
always found after aminopterin treatment The culture media are supplemented with selective medium in order 

15 to prevent myeloma cells from overgrowing the hybridoma cells. 

The hybridoma cell culture supernatants are screened for the desired monoclonal antibodies with an im- 
munoassay, preferentially a radio- or enzyme immunoassay such as a dot assay. For example, antigen is dotted 
on nitrocellulose discs, incubated with culture fluids of growing hybridomas, alkaline phosphatase labelled anti- 
mouse IgG and a substrate solution. The presence of the desired antibodies is indicated by development of a 

20 coloured dot. 

Positive hybridoma cells are cloned, e.g. by limiting dilution or in soft agar, preferentially twice or more. 
Optionally, hybridoma cells are passaged through animals, e.g. mice, by intraperitoneal injection and harvesting 
of ascites, which stabilizes hybridomas and improves growth characteristics. The cloned cell lines may be froz- 
en In a conventional manner. 

25 The invention also relates to processes for the preparation of transfectoma cell lines secreting chimeric 
anti-p24 monoclonal antibodies as described hereinbefore, characterized in that a suitable host cell is trans- 
formed with one or two vectors or unlinked DNA as described hereinbefore, the transformed cells obtained are 
cloned, and cell clones secreting the desired chimeric monoclonal antibodies are selected. 

Vectors or unliked DNAs are introduced into the host cells by conventional techniques, such as calcium 

30 phosphate precipitation, microinjection into the cell nucleus, protoplast fusion, electroporation, i.e. Introduction 
of DNA by a short electrical pulse which transiently increases the permeability of the cell membrane, or the 
like. Transfection may be carried out in the presence of helper compounds, e.g. diethylaminoethyldextran, di- 
methyl sulfoxide, glycerol, polyethylene glycol or the like, or as co-precipitates of vector DNAand calcium phos- 
phate. 

35 After the transfection procedure, transfected cells are identified and selected with the help of a selection 
procedure matching the selection marker of the DNA used for transfection. Selection markers include genes 
which confer resistance to heavy metals such as copper or to antibiotics, e.g. G-418 (geneticin, a neomycin- 
derlvative) or hygromycin, or genes which complement a genetic lesion of the host cell such as the absence 
of thymidine kinase, hypoxanthine phosphoribosyl transferase, dihydrofolate reductase, or the like. For exanrv 

40 pie, if the DNA used for transfection comprises a marker for geneticin resistance, transformed cells are iden- 
tified and separated from untransformed cells by culture in the presence of the antibiotic geneticin. 
Cultivation, selection and cloning are performed as described above for hybridoma cell lines 
The monoclonal antibodies and their derivatives according to the invention are useful for a number of ther- 
apeutic and diagnostic purposes. 

45 In particular, the monoclonal antibodies and their derivatives can be used for the prevention of the pro- 
gression of AIDS. Hence, the decrease in anti-p24 antibodies frequently observed six months to one year before 
the transition from the asymptomatic to the symptomatic stage of the disease is counteracted. The protective 
effect of anti-p24 antibodies is connected with the expression of p24 on the sur^ce of Infected cells, thus pro- 
viding a target for cell-mediated Immune cytotoxicity. Also, the monoclonal antibodies and derivatives thereof 

50 of the invention are useful for the treatment of HIV infection, because they selectively kill HIV infected cells, 
for example by ADCC, inhibit the spread of infection from HIV-infected to non-infected cells, for example by 
preventing the production of HIV particles by HIV-infected cells, and/or reduce the amount of infectious HIV 
produced by macrophages and chronically infected lymphoid cells. Due to their reduced immunogenlcity, the 
chimeric monoclonal antibodies and derivatives thereof according to the invention are especially useful for ther- 

55 apeutic applications and prophylaxis. 

The invention also concerns pharmaceutical compositions for passive or active immunization, i.e. the pre- 
vention of the progression or the treatment of AIDS, comprising a therapeutically effective amount of a mono- 
clonal antibody and/or of a derivative thereof according to the invention and a pharmaceutically accetable car- 
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rier. 

Pref rred are pharmaceutical compositions for parenteral application and inhalation, e.g. nasal application. 
Compositions for intramuscular, subcutaneous or intravenous application or for inhalation are e.g. isotonic aqu- 
eous solutions or suspensions, optionally prepared shortly before use from lyophilized or concentrated prep- 

5 arations. Suspensions in oil contain as oily component the vegetabi , synthetic or semi-synthetic oils customary 
for injection purposes. The pharmaceutical compositions may be sterilized and contain adjuncts, e.g. for con- 
serving, stabilizing, wetting, emulsifying or solubilizing the ingredients, salts for the regulation of the osmotic 
pressure, buffer and/or compounds regulating the viscosity, e.g. sodium carboxycellulose, carboxymethylcel- 
lulose, sodium carboxymethylcellulose, dextran. polyvinyl pyrrolidine or gelatine. 

10 The pharmaceutical compositions of the invention contain from approximately 0.01 % to approximately 
50% of active ingredients. They may be In dosage unit form, such as ready-to-use ampoules or vials, or also 
In lyophylized solid form. 

In general, the therapeutically effective dose for humans is between approximately 100 and 500 ^g of 
monoclonal antibodies of the invention and/or derivatives thereof per kg body weight depending on the status 
15 of the patient and the mode of application. The specific mode of administration and the appropriate dosage 
will be selected by the attending physician taking into account the particulars of the patient, the state of the 
disease, the type of autoimmune disease or Immunological disorder treated, and the like. 

The pharmaceutical compositions of the invention are prepared by methods known in the art. e.g. by con- 
ventional mixing, dissolving, confectioning orlyophilizing processes. Pharmaceutical compositions for injection 
20 are processed, filled into ampoules or vials, and sealed under aseptic conditions according to methods known 
in the art 

The pharmaceutical compositions may also be for enteral, such as rectal or oral, administration. Pharma- 
ceutical compositions for oral application can be obtained by combining the active ingredient with solid carriers, 
optionally granulating a resulting mixture and, if desired or necessary after the addition of suitable adjuncts, 

25 processing the mbcture or granulate into tablets or dragee cores. They can also be incorporated into plastics 
carriers which release the active ingredients, or allow them to diffuse, in a controlled manner. 

In addition, the monoclonal antibodies and their derivatives can be employed for the diagnosis of HIV in- 
fectton by the qualitative and quantitative determination of HIV p24 in an immunoassay. 

In general, the monoclonal antibodies or derivatives thereof according to the invention can be used in any 

30 of the known immunoassays which rely on the binding interaction between epitopes of p24 and the idiotopes 
of the antibodies directed against p24. Examples of such assays are radio-, enzyme, fluorescence, chemiiu- 
mlnescence. Immunopreclpitation, latex agglutination, and hemagglutination immunoassays. 

The monoclonal antibodies according to the invention can be used as such or In the form of radioactively 
labelled derivatives in a radioimmunoassay (RIA). Any of the known modifications of a RIA can be used, for 

35 example soluble phase (homogeneous) RIA. solid phase (heterogeneous) RIA, single RIA or double (sandwich) 
RIA with direct or indirect (competitive) determination of HIV p24. An example of such a radioimmunoassay is 
a sandwich RIA in which a suitable carrier, for example the plastic surface of a microtiter plate or of a test tube, 
e.g. of polystyrene, polypropylene or polyvinylchloride. glass or plastic beads, filter paper, dextran etc. cellulose 
acetate or nitrocellulose sheets, magnetic particles or the like, is coated with a monoclonal antibody of the In- 

40 vention by simple adsorption or optionally after activation of the carrier, for example with glutaraldehyde or cy- 
anogen bromide. Then test solutions containing p24 and finally polyclonal antibodies which react with a differ- 
ent epitope of p24 and which are radioactively labelled, e.g. with ^^1, are added. The amount of antibodies di- 
rected against p24 in the test solution is directly proportional to the amount of bound polyclonal antibodies and 
Is determined by measuring the radioactivity of the solid phase. 

45 The monoclonal antibodies according to the invention can be used as such or in the form of enzyme-con- 
jugated derivatives in an enzyme immunoassay. As described above for radioimmunoassays, any of the known 
modifications of an enzyme immunoassay can be used. 

The tests are carried out in an analogous manner to the radioimmunoassays decribed above using an en- 
zyme label instead of a radioactive label. The amount of immune complex formed which corresponds to the 

50 amount of p24 present in the test solutions is determined by adding an enzyme substrate solution. The enzyme 
substrate reaction results, for example, in a color change which can be observed by eye or with optical meas- 
uring devices. 

The monoclonal antibodies according to the invention can be us d as such or in the form of derivatives 
conjugated with chemlluminescent markers in a chemiluminescence immunoassay. As described above for ra- 
55 dioimmunoassays, any of the known modif icattons of. a chemiluminescence immunoassay can be used. 

The tests are carried out in an analogous manner to the radioimmunoassays described above using a 
chemlluminescent label instead of a radioactive label. The amount of immune complex formed which corre- 
sponds to the amount of 'p24 present in the test solutions is determined by adding a compound triggering lu- 
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minescence, e.g. H2O2 and NaOH, and measuring the emission of light with optical measuring devices. 

The use according to the inv ntion of monoclonal antibodi sandderivativ sthereof as described her in- 
before for the determination of p24 also includes other immunoassays known 2§E§§» fo*" example immunofluor- 
escence assays, latex agglutination, hemagglutination, evanescent light assays using an optical fibre coated 
with an antiidiotypic MAb and other dir ct-acting immunosensors which convert the binding event into an elec- 
trical or optical signal, or the like. 

The invention also concerns test kits for the qualitative and quantitative determination of HIV p24 compris- 
ing monoclonal antibodies of the Invention and/or derivatives thereof and. optionally, other polyclonal or mono- 
clonal antibodies and/or adjuncts. 

Test kits according to the invention for a radioimmunoassay contain, for example, a suitable carrier, op- 
tionally freeze-dried solutions of one or more polyclonal and/or monoclonal antibodies, solutions of a radioac- 
tively labelled antibody, standard solutions of p24, buffer solutions, and, optionally, polypeptides or detergents 
for preventing non-specific adsorption and aggregate formation, pipettes, reaction vessels, calibration curves, 
instruction manuals and the like. One of the antibodies of the test kit is a monoclonal antibody of the invention. 

Test kits according to the invention for an enzyme immunoassay contain, for example, a suitable carrier, 
optionally freeze-dried solutions of one or more polyclonal and/or monoclonal antibodies, optionally freeze- 
dried or concentrated solutions of an enzyme- or biotin-conjugated antibody, solutions of an enzyme-avidin con- 
jugate if biotin-labelled antibody is used, enzyme substrate in solid or dissolved form, standard solutions of p24, 
buffer solutions, and, optionally, polypeptides or detergents for preventing non-specific adsorption and aggre- 
gate formation, pipettes, reaction vessels, calibration curves, instruction manuals and the like. One of the an- 
tibodies of the test kit is a monoclonal antibody of the invention. 

The following examples illustrate the invention but do not limit it to any extent 

Abbreviations 

bovine serum albumin 
4',6'-diamino-2-phenylindole 
Dulbecco's modified Eagle medium 
dithiothreitol 

Earle's buffered salt solution 
foetal calf serum 

hypoxanthine, aminopterin and thymidine 
N-2-hydroxyethyl-piperazine-N'-2-ethanesulfonic acid 
hypoxanthine and thymidine 
interferon 
interteukin 

monoclonal antibody 
nitrocellulose 
polyethylene glycol 
phosphate buffered saline 

10 mM Tris/HQ, pH 8.0, 150 mM NaCI, 0.05 % Tween™ 20 
unit 

Examples 

Example 1 Preparation of hybridoma cell lines 

1.1 Preparation of antigen for immunization : 

Antigen mixture I consists of 20 ng recombinant HIV core antigen p25 (lot Nr. 69C02J, Chiron), 10 ng ad- 
juvant peptide (N-acetylmuramyl-L-alanyl-D-isoglutamine. Sigma). 5000 U recombinant 11-2 (Kyowa Hakko. To- 
kyo. Japan). 1000 U recombinant rat-.lFNy (H. Schellekens, Primate Center TNO, Rijswijk. The Netherlands) 
and 200 |il Complete Freund's adjuvant (CalBiochem) in a total volume of 400 fil. Antigen mixture II consists 
of 10 ^g HIV antigen p25. 1 0 ^g adjuvant peptide, 5000 U 11-2, 1000 U rat-IFNy and 150 ^1 Incomplete Freund's 
Adjuvant (CalBiochem) in a total volume of 300 ^il. Antigen mixture III consists of 50 \xg HIV antigen p25, 10 
\ig adjuvant peptide, 5000 U 11-2 and 1000 U rat-IFNy in a total volume of 150 ^1 (no Freund's Adjuvant). 
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1.2 Immunization schedule: 

Four week old Balb/c mice are immunized with antigen mixture I by subcutaneous (s.c.) injection in the 
neck region followed by four booster injections s.c.in different back and leg regions using antigen mixture II on 
5 days 7, 14, 21 and 28. The final injection of antigen mixture III is given Intraveneously on day 43. three days 
before fusion. 

1.3 Cell fusion: 

10 The spleen of an Immunized mouse sacrificed on day 46 is homogenized in Earle's buffered salt solution 
(EBSS, without Ca^and Mg^; Gibco), and the suspension is allowed to settle for 1 5 min to remove tissue debris. 
The cells in the supernatant are pelleted by centrifugation (300 x g, 10 min), and washed once with EBSS. 10^ 
spleen cells are mixed with 10^ Sp2/0-Ag14 mouse myeloma cells and pelleted by centrifugation (300 x g, 10 
min). Sp2/0-Ag 14 (ATCC CRL 1581 ) is a well-characterized mouse cell-line of lymphoid origin. It Is an Ig non- 

15 secreting variant of a cell-line obtained from the fusion of a mouse spleen cell with the myeloma X63-Ag8, a 
subline of the myeloma MOPC-21 (Kohler and Milstein, Eur. J. Immunol. 6, 511, 1976; Shulman et al., Nature 
276, 270. 1978), 1 ml of freshly thawn and prewarmed (37**C) polyethylene glycol solution (PEG 1450. Kodak, 
50% w/v in PBS) is slowly added to the cell pellet while gently shaking at 37°C. After subsequent 90 seconds 
incubation at 37°C without shaking, 1 ml EBSS is added, and the mixture incubated for 3 min at room temper- 

20 ature. Further addition of 1 0 ml EBSS and incubation at room temperature for 5 min Is followed by centrifugation 
(300 X g, 10 min) and resuspenslon of the cell pellet in 100 ml of selection medium consisting of 0,1 mM hy- 
poxanthine, 0,4 ^iM aminopterin and 16 \xhA thymidine (HAT, Boehringer Mannheim) in HB 101 (AMS Biotech- 
nology), 5% CLEX^ (Dextran Products Ltd.. Canada), 4 mM glutamine (Seromed), 1 00 U/ml penicillin and 100 
^ig/ml streptomycin (Seromed), 1 mM sodium pyruvate (Seromed), and 10 mM HEPES (Seromed).The cell sus- 

25 pension is seeded at 100 ^Vwell in ten 96 well plates preplated with 100 (il/well of a further layer of murine 
(Balb/c) peritoneal resident cells (4000 cells per well), and incubated at 37°C, 8 % CO2 for 12 to 20 days. One 
week after seeding 50 \i\ of fresh HAT selection medium are added. Starting on day 1 2 the plates are examined 
microscopically for detection of growing colonies. The supernatants of growing colonies (hybridomas) are test- 
ed for presence of anti-p25 antibodies as described in example 1.5. 

30 

1.4 Processing and subcloning procedure of positive hybridomas : 

Once positive hybridomas are selected cells are transferred into HT medium (same composition as selec- 
tion medium but without aminopterine) in 24 well plates. One week later survivors are transferred into hybrid- 

35 oma medium (same composition as selection medium but without HAT and with 2 % instead of 5 % CLEX™), 
and cultured for further antibody production. Positive hybridomas are maintained in culture and controlled for 
continuous production of antl-p25 antibodies. After expansion aliquots of cells are frozen at -SO'^C In 95 % FCS 
(Seromed), 5% dimethyl sulfoxide-d6 (DMSO, Dr. Glaser AG, Basel), and stored in liquid nitrogen. Subcloning 
of positive hybridomas is performed by dilution of the cell suspension to 3 cells/ml followed by distribution at 

40 100 |il per well on ten microtiter plates in presence of feeder cells (murine peritoneal cells). The supernatants 
of growing clones are rescreened for antibody production as described In example 1 .5. Positive clones are main- 
tained, expanded, and the subtypes of the antibodies in the culture fluids are characterized as described In 
example 1.6. 

45 1,5 Antibody detection assay: 

Specific murine antibodies produced by growing hybridomas are discovered by testing the supernatants 
in a "dot-ELISA": 

0.5 ^1 PBS containing 50 ng p25 antigen are dotted on small nitrocellulose discs (NC-discs with diameter 
50 of 0,5 cm, prepared from sheets of NC Type HA 0,45 ^im, Millipore"™) fitting into the wells of microtiter plates, 
using an automatic dispenser (Microlab M"^, Hamilton). Antigen containing discs are fixed with 0,25 % glutar- 
aldehyde in PBS, washed thre timeswith PBS, distributed in microtiter plates, and air dried. The dried discs 
can be stored for several weeks at 4<'C before use. Anti-p25 antibodies are detected in culture fluids of growing 
hybridomas by adding 100 ^1 of the supernatants to the NC-discs that previously have been blocked with 3% 
55 BSA (Sigma) and 10% horse serum (Seromed) in 10 mM Tris/HCI, pH 8.0, 150 mM NaCI, 0,05 % Tween™ 20 
(TBST). After incubation of the NC-discs with the hybridoma supernatants (2 h, 37*'C or overnight at 4**C) the 
NC-discs are washed 5 times with TBST, followed by incubation for 2 h at 37*^0 with alkaline phosphatase lab- 
elled anti-mous IgG (Promega, Lot B 207 A) diluted 1 : 7000 in TBST. After 5 washes with TBST 1 00 p.\ substrate 
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solution are added ; the substrate solution is prepared freshly by mixing 1 0 ml substrate buffer (1 00 mM Tris/HCI, 
pH 9.6, 150 mM NaCI, 5 mM MgCy with 66 ^il NBT-solution (60 mlVl Nitrotetrazolium Blue chlorid . Fluka, in 
70 % N,N-dim thylformamide, Fluka) and with 33 \x\ BCIP-solution (135 mM 5-bromo-4-chloro-3-indolyl phos- 
phate p-toluidine salt, Fluka, in N,N-dimethylformamide). The presence of antl-p25 antibodies is indicated by 
5 development of a dark blue-violet coloured dot on the NC-disc. 

1.6 Subtype determination of anti-p25 antibodies: 

The subclass of anti-p25 monoclonal antibodies is determined as follows: 800 ^il of MAb-containing cell 
10 culture supernatant are distributed in 8 wells of a microtiter plate containing p25 dotted NC-discs blocked with 
3% BSA, 1 0% horse serum in TBST. After incubation for 2 h at 37*C or overnight at 4°C the NC-discs are wash- 
ed 5 times with TBST followed by 2 h incubation with 50 ^l/disc of subtype-specific rabbit-anti-mouse Ig Abs 
(BIO-RAD murine monoclonal antibody subtyping kit) at 37''C and five washes with TBST. 100 ^lAvell of alkaline 
phosphatase-labelled goat-anti-rabbit IgG (H+L; BIO-RAD No. 172-1016, 1:2000 in TBST) are added, and the 
15 mixture incubated for 2 h at 37°C followed by 5 washes with TBST. The colour development occurs in the pres- 
ence of 100 ^1 per well substrate solution (NBT/BCIP; see example 1.5) at room temperature. 

1.7 Selection of anti-p25 MAbs : 

20 Following the procedure of example 1.4 a panel of 142 anti-p25 IVIAb producing subclones of different sub- 
types (IgM, IgA, IgGI, lgG2a, lgG2b, lgG3, all containing K-light chains) is obtained. No crossreactivity to HIV 
env protein gp41 is found for any of these antibodies when tested in a dot-ELISA of example 1,5 wherein p25 
is replaced by gp41 (Chiron). Titers of the different antibodies are evaluated in a limiting dilution titration, and 
the lowest concentrations necessary for detection of p25-dots are calculated. The monoclonal antibodies 

25 named 25-57-1 and 26-69-5 (both lgG1 , K-light chain) are found to be strong binding antibodies. They can be 
diluted down to 0.1 - 1 ng/ml (as determined in eight different experiments), while for most other anti-p25 an- 
tibodies the range Is between 5 and 15 ng/ml. Therefore MAb 25-57-1 and MAb 26-69-5 are selected for further 
characterization and large scale production. 

30 1.8 Large scale production of MAbs: 

Monoclonal antibodies are produced in large scale amounts using the Dynacell™ Culture System (Milli- 
pore), a membrane based perfusion system for production of monoclonal antibodies by hybridoma cells. 3- 
5x1 0'^ hybridoma cells are placed into the cell module, a chamber containing alternate layers of microporous 
35 membranes. The cells are trapped between adjacent membranes, and nourished with hybridoma medium (HB 
101; AMS Biotechnology), 4 mM glutamine (Seromed), 100 U/ml penicillin and 100 |ig/ml streptomycin (Ser- 
omed), 1 mM sodium pyruvate (Seromed), and 10 mM HEPES (Seromed), optionally supplemented with 5% 
CLEX*^ (Dexaan Products Ltd.. Canada), which circulates through the module from a reservoir (1 1) via a peri- 
staltic pump. MAbs secreted by the cells are accumulated in this reservoir. Each 4-7 days MAb containing me- 
40 dium is harvested, and fresh medium is added. The cells can be kept in this system producing MAbs for up to 
. six months. Antibody concentration in the supernatant is determinded as described in example 1.10. 

During a time period of 83 days, a total amount of 280 mg MAb 26-69-5 can be produced. IgG concentra- 
tions in the supernatants harvested every few days are in the range of 0.7-52 fig/ml. Periods of low productivity 
(< 4 ^g/ml) from day 6 to day 31 and from day 54 to day 63 are followed by periods of high productivity with 
45 MAb concentrations of 5-50 \igfm\ IgG. 

1.9 Enrichment of MAbs in Dynacell"^ Culture System supernatants : 

Monoclonal antibodies in hybridoma supernatants are concentrated by tangential flow ultrafiltration using 
so the Minitan™ Acrylic System (Mlllipore). The supernatants are filtrated through a stack of polysulfone mem- 
branes (PTHK Minitan™ plates, Millipore) with a molecular weight exclusion limit of 100 kDalton in onjer to retain 
the IgG fraction. The filtrate is discarded while the retentate contains the concentrated antibody sample. 8-10 
subsequent Dynacell™ Culture System supernatants are pooled (8-10 1) and concentrated to 200-250 ml re- 
tentate. Enrichment of IgG (100 - 400 {ig/ml) is determined by a limiting dilution dot ELISAas described in ex- 
55 ample 1.10. 



16 



EP 0 519 866 A1 

1.10 Limiting dilution dot ELISA for valuation of MAb concentration : 

The concentration of monoclonal antibodies In hybrldoma supernatants (or in retentate after enrichment 
with the Minitan™ Acrylic System) is evaluated as follows: The sample and a standard solution of known murine 

5 IgG concentration (10 \igM) are diluted in two-fold or in three-fold s rial dilutions in PBS (2-^ to 2-^2 and 3-i 
to 3-12), The serial dilution samples are transferred to a NC-sheet as 1 ^1 dots and air dried. After incubation 
with blocking buffer (3 % BSA, 1 0 % horse serum in TBST) for 1 h at room temperature, alkaline phosphatase- 
labelled anti-murine Ig antibody (Promega, diluted 1: 7000 In blocking buffer) is incubated with the NC-sheet 
for 1 h at room temperature followed by 5 washes with TBST. Staining of the dots is performed with NBT/BCIP 

10 substrate solution (example 1.5) for 10-15 min followed by two washes with water. The IgG concentration of a 
sample is evaluated by comparing the highest dilution of the sample still detectable as stained dot with that of 
the standard solution. The IgG concentration of the samples is calculated as a mean value from the two-fold 
and the three-fold serial dilutions. 

15 Example 2 Assays for biologic activity 

2.1 Cellular antibody binding assay: 

Monoclonal antibodies are tested for binding to natural antigen p24 using HIV-infected human macro- 

20 phages as a target Macrophages are prepared as described in J.K. lazdins et al., AIDS Research and Human 
Retroviruses 6, 1 203 (1 990) using a combination of lymphocytapheresis and countercurrent elutriation to obtain 
95 % pure monocytes that are allowed to differentiate in vitro by culturing them in bacteriological grade Petri 
dishes for 10-15 days In complete macrophage medium consisting of DMEM high glucose 4.5 g/l (Gibco), 10 
% human type AB non heat inactivated serum (Sigma), 50 U/ml penicillin and 50 ^g/ml streptomycin (Amined, 

25 Basel, Switzerland), 2 mM L-glutamine, and 1 mM sodium pyruvate (Gibco). The macrophages are detached 
and replated in 96 well plates at 6 x 10* cells per well. The monolayers are infected with monocytotropic HIV- 
Iada (obtained through the AIDS Research and Reference Reagent Program, Division of AIDS, NIAID, NIH, 
from Dr. H. Gendelman; the virus is passaged in in vitro differentiated blood monocytes as described in J.K. 
Lazdins et al., loc. cit.) and cultured at 37''C, 5 % CO2, until the formation of giant cells is visible. 

30 After removal of supernatants the cells are fixed with 2 % formaldehyde in PBS for 30 min at room tem- 
perature, and washed once with PBS. For permeabilization the cells are incubated with Nonidet™ P-40 (Sigma, 
0,5 % in PBS) for 5 min followed by two washes with PBS containing 10 mM glycine. For surface staining, no 
permeabilization is needed. Blockinng buffer (10 % human serum, 0.2 % gelatine. 0.05 % Tween™ 20, 1 % 
BSA) is then added for 30 min at room temperature to saturate unspecif ic binding sites. After removal of block- 

35 ing buffer, the cells are incubated with hybridoma supernatants (anti-p25) or appropriate control antibodies for 
1 h at 37^'C followed by three washes with NKH (15 mM NaCI, 3 mM KCI, 2 mM HEPES, pH 7.3). Alkaline phos- 
phatase-labelled anti-mouse-IgG antibody (F(ab')2 goat anti-mouse IgG, Jackson Immunoresearch Lab.) dilut- 
ed 1:300 in blocking buffer is added, and the mixture incubated for 30 min at 37°C. After three washes with 
NKH and one wash with substrate buffer (0.1 M Tris/HCI, 5 mM MgCIa, 100 mM NaCI, pH 8.8) substrate (1 

40 mg/ml Fast Red, BIO-RAD, 0,4 mg/ml naphthol phosphate, BIO-RAD, 1 mM levamisole, Sigma) is added and 
allowed to develop in the dark for 1 5-20 min. The reaction is stopped by washing with PBS, and stained samples 
are examined in a light microscope or, if necessary, stored in PBS with 0.1 % NaNa at 4'*C for several days. 

2.2 Cellular assays: 

45 

5x10^ human macrophages per well are plated into 96 well plates, infected with H1V-1aoa (^-K. Lazdins 
et al., loc. cit.) and incubated at 37°C, 5% CO2. Macrophage medium (see example 2.1) Is changed every 3 
days. When the infection is well established as seen by formation of giant cells, supernatants are removed and 
replaced by either fresh medium (control) or medium containing anti-p25 MAb to be tested. During further in- 

50 cubation at 37''C, 5% CO2, samples of supernatants (1 0 ^1) are taken in triplicate for determination of reverse 
transcriptase production and frozen at -20°C until the reverse transcriptase assay of example 2.3 is performed. 
Samples of one experiment are assayed all at once to reduce inter-assay variability. 

H9 cells that are persistently infected with HIV-1,,^ b (H9/HTLV-IIIb NIH 1983, obtained from the AIDS Re- 
search and Reference Reagent Program, NIH, Dr. Robert Gallo) are grown in H9 medium consisting of 

55 RPMI1640 (Seromed). 10 % FCS (Seromed), 100 U/ml penicillin and 100 \xgM streptomycin (Seromed), 2 mM 
L-glutamine (Seromed) and 10 mM HEPES (Seromed). and passaged every 3 to 4 days to 1 x 10^ cells/ml. 
For the experiments, cells are washed and resuspended in fresh medium and dispensed in U-bottom 96 well 
plates at 1 .5 X 5 X 1 0^ cells/well. Anti-p25 MAb to be tested or control murine IgG (Cappell) are mixed with 
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the cells in triplicates followed by Incubation at 37<'C, 5 % CO2. 10 fil samples are taken for the reverse tran- 
scriptase assay ach following day and frozen at -20*'C until th reverse transcriptase assay is p rformed. 

MT-2 cells transformed with HTLV-I and continuous producer of HTLV-I. line cloned for maximal cytopathic 
effects with LAV-I (obtained from the AIDS Research and Reference Reagent Program, NIH, Dr. Douglas Rich- 

5 man), are grown in H9 medium and passaged every 3 -4 days. For coculture xperiments, H9 cells ar wash d 
with medium and resuspended in fresh medium or medium containing anti-p25 MAb to be tested. After 4-18 h 
incubation at ST^'C, 5% CO2, the cells are washed again, and 300 of the pretreated H9 cells are mixed with 3 
X 10^ fresh MT-2 cells in absence or presence of anti-p25 MAb to be tested in a microtiter plate in triplicates, 
then incubated at 37^C, 5% CO2. Samples for the reverse transcriptase assay are taken each day and frozen 

10 at -20''C until the reverse transcriptase assay is performed. 

2.3 Reverse transcriptase assay: 

HIV reverse transcriptase activity is evaluated as described by F. Di Marzo Veronese et al., Science 231 , 
15 1289 (1986). The reverse transcriptase reaction mixture contains 50 mM Tris (ultra pure, BRL), pH 7.8, 75 mM 
KCI (Baker), 2 mM DTT (Cleland's reagent, CalBiochem), 5 mM MgCl2 (Mallinckrodt), 50 \ig/m\ Poly(A) (poly- 
adenylic acid, Pharmacia), 1,6 ng/ml pd{T)i2_i8 (Oligodeoxythymidylic acid, Pharmacia) and 0,05 % NP-40. is 
freshly prepared, filtered through a 0,45 micron Acrodisc'^ filter (Gelman Sciences), and stored in 5 ml aliquots 
at-20*C. For assaying reverse transcriptase, the mixture is thawn and mixed with 10 mCi/ml ^^P-TTP (thymidine 
20 5'-[a-32p]triphosphate triethylammonium salt, Amersham) at a ratio of 1000 : 1 to give a final activity of 10 
^Ci/ml. 10 ^l samples in triplicates are taken from culture supernatants and transferred to U-bottom 96-weil 
plates. Samples can be used immediately or stored at -20''C. When kinetics of reverse transcriptase production 
is studied, samples are frown immediately after harvesting and assayed at once at the end of the experiment 
to avoid inter-assay variability. 50 iil/well of complete reverse transcriptase cocktail is added to the samples, 
25 mixed, and incubated for 1 .5 to 3 h at 37**C. 5 \i\ of this reaction mixture is then dotted on DEAE-paper (DE81 , 
Whatman) and air dried. Four washes (5 min each) with 2 x SSC (300 mM NaCI, 25 mM sodium citrate) are 
followed by two washes (1 min) with 95 % ethanol and air drying. The dotted spots are visualized by autora- 
diography and/or counted in a scintillation counter (Beckman, LS 1801). 

30 2.4 Staining of nuclei of macrophages with DAPI: 

Monolayers of infected or uninfected macrophages in flat bottom 96 well plates are fixed with 2 % formal- 
dehyde-PBSfor 30 min at room temperature. After washing 0.5 |ig/ml DAPI (4',6'-diamino-2-phenylindo!e, Ser- 
va Fein Biochemica, Heidelberg) in Mcllvaines buffer pH 4.5 (53 mM citric acid, 94 mM Na2HP04, 10 mM 
35. MgS04) is added to the cells, and the mixture incubated for 2 h (room temperature) in the dark. The fluores- 
cence of dye bound to the A-T rich regions of DNA in the nuclei is measured in a f luorimeter (Titertek Fluoros- 
kan™ II) at 355 nm excitation and 460 nm emission. The results are expressed as arbitrary fluorescence units 
per well. 

40 2.5 ELISA for determination of cell associated viral antigen in macrophages : 

The procedure for the quantitative evaluation of cell associated viral antigen in infected macrophages is 
essentially the same as described in example 2.1 (binding to natural antigen) witii two exceptions: The alkaline 
phosphatase conjugated second antibody is used at a 1 : 2500 dilution, and p-nitrophenyl phosphate (Sigma, 
« one substirate tablet per 5 ml) in diethanolamine buffer (1 0 % diethanolamine. 0.5 % MgCl2, 0.02 % NaNa, pH 
9,6) is used as substrate. Colour development is determined at 405 nm with an ELISA reader (Tecan, ElA-auto- 
readerKUCO-21™). 

For macrophages which have been pretreated with MAb 26-69-5 (see experiment shown in Table 1), the 
assay has to be modified. Reagents of tiie HIV-1 p24 Core Prof il ELISA Kit (Dupont) are used for detection of 
^ the cell associated p24: After incubation of the cells with the biotinylated polyclonal anti-p24 antibody, the bind- 
ing is probed with the streptavidin horseradish peroxidase conjugate; the complex is detected with o-phenyte- 
nediamine-HCI as substrate. The concentrations of the reagents and the incubation times are used as reconv 
mended by the manufacturers of the Dupont kit. The colour development is read at 490 nm with the ElA-auto- 
reader KUCO-21 ™ (Tecan). 

55 
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2.6 ADCC assay: 



Effector cells (human peripheral blood lymphocytes, PBL) are isolated from human blood as follows: 10 
ml heparinlzed blood are mixed with 1 0 ml PBS (without Ca""^, Mg**) and underlayered with 1 5 ml Lymphoprep™ 

5 (Nycomed) in 50 ml centrifugation tubes. Following centrifugation (400 x g, 30 min) the peripheral blood lym- 
phocytes forming the interphase band are harvested, washed twice with PBS and resuspended in RPMI me- 
dium with 10 % PCS. Viable cells are counted, and the concentration adjusted to 2 x 10^ cells/ml. Target cells 
are prepared by incubating 1 x 10® persistently infected H9 cells with 200 ^Ci (200 |il 1 mCi/mi) fiichromium 
(Na2Cr04, Amersham) for 45 min at 37**C, After three washes with medium the cells are further incubated for 

10 15 min at Sr^'C followed by an additional washing step in order to reduce unspecific chromium release. Viable 
labelled celts are counted, and the concentration adjusted to 5 x 1 0^ cells per ml. After dispensing 50 ^1 of target 
cells (2500 cells per well) In a U-bottom 96 well plate, the cells are treated in triplicates with 50 ^I/well anti-p25 
MAb 26-69-5 at final concentrations of 12, 25 or 50 ^g/ml or with murine IgG (50 pg/ml) or medium as controls 
for 15 min at 4''C. 100 ^1 effector cell suspension (effector to target ratios, 30 : 1 , 60 : 1 or 100 : 1) is added to 

15 a final volume of 200 |J and, after incubation at ST^'C for 5 hours, the plate is centrifuged at 200 x g for 5 min. 
The release of chromium is measured by counting 100 ^1 of the cell free super natants in a Gamma-counter 
(Compugamma™ 1282. LKB). 

Spontaneous release due to leakage of chromium from the labelled target cells is evaluated after incubation 
with medium in absence of antibody and effector cells. 

20 Unspecific release due to unspecific kill ing of target cells by the effector cells is evaluated after incubation 
with the effector cells in absence of antibody and calculated as follows: 

% unspecific release = ^^"^"^^"^1^ x100 
cpmtot-cpmspon 

cpmeff ~ (target cells + effector cells, no Ab) 
2^ cpmspon = spontaneous release 

cpmtot = total release (Triton™ X-1 00 lysed target cells) 

Total release (100 %) is determined by lysing the labelled target cells with 1 % Triton™ X-1 00 (Fluka) in a 
final volume of 200 fxl and counting 1 00 jJ of the lysate. 

Specific release due to antibody mediated killing of target cells by the effector cells (ADCC) is calculated 
30 as follows: 

% specific release = ^Wz^Ekf^ ioo 
cpn\at- cpmeff 

cpmsam = release in sample (targets + Ab + effectors) 

Example 3 Biological activity of MAb 25-57-1 and MAb 26-69-5 

3.1 Binding to natural antigen: 

Following the procedure of example 2.1, human macrophages are infected with HIV-1aoa and used as tar- 
^ gets for immuno-staining with MAb 25-57-1 and MAb 26-69-5. Fixed and NP-40™ permeabilized cells stain 
strongly with both MAbs indicating large amounts of cytoplasmatic p24 in the infected macrophages, Also fixed 
non-permeabilized cells stain with MAb 25-57-1 and MAb 26-69-5 indicating that p24 is present on the surface 
of these cells. 



3.2 Effect of MAb 26-69-5 on HIV-infection of human macrophages: 

The effect of MAb 26-69-5 on reverse transcriptase production by productively infected human macro- 
phages (examples 2.2. and 2.3) used 21 days post infection is very dear-cut. Reverse transcriptase activities 
are measured in the supernatants of the infected macrophages on day 1 and day 2 after beginning of treatment 
with the MAb. On day one a 95 % reduction of reverse transcriptase activity is found in the supernatant of treated 
cells when compared to untreated cells (361 versus 7125 cpm). The same range of reduction (96.7 %) is ob- 
served on day 2 (674 versus 20444 cpm). The reduction of reverse transcriptase production is probably not 
due to a toxic effect of the antibody on the macrophages since the number of nuclei per well (example 2.4) 
remains the same as that of untreated cells. One would expect that dead cells would desintegrate rapidly. Re- 
verse transcriptase reduction when normalized by the amount of nuclei is 94.5 % on day one and 96.4 % on 
day two. Intracellular virus measured as cell associated viral antigen (CAVA, example 2.5) is only weakly re- 
duced after treatm nt with MAb 26-69-5 (1.804 v rsus 2.202 arbitrary fluorescence units). 
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In a second experiment macrophages on day 14 post infection with HIV-1 ada are expos d to anti-p25 MAb 
26-69-5 or control murine IgG. IFNa (Roferon, Hoffmann-La Roche AG) is used as a positiv control for inhib- 
ition of reverse transcriptase production. As compared to untreated or murine IgG-treated macrophages pro- 
duction of reverse transcriptase is strongly reduced in cells treated with MAb 26-69-5. On day 1 and day 2 the 
5 observed reduction is comparable to that seen for IFNa, a known inhibitor of HIV production by macrophages. 
From day 3 on production of reverse transcriptase starts to rise again in MAb 26-69-5 treated cells, and the 
increase parallels the increase of reverse transcriptase in the controls (Table 1). 



10 

Table 1: Kinetics of reverse transcriptase pipductioa in HIV-infected human macrophages 







Day I 


Day 2 


Day 3 


Day 4 


15 


MAb 26-69-5 
(25 ng/ml) 


237 cpm 


465 cpm 


805 pm 


1472 cpm 


20 


IFNa 

(200IU/ml) 


334 cpm 


438 cpm 


525 cpm 


654 cpm 


Murine IgG (control) 
(25 Hg/ml) 


678 cpm 


1590 cpm 


1906 cpm 


2516 cpm 


25 


Medium (control) 


582 cpm 


1737 cpm 


2389 cpm 


2998 cpm 



3.3 lnf luence of MAb 26-69-5 on reverse transcriptase production in persistently infected H9 cells : 

30 Persistently infected H9 cells (example 2.2) are treated for 5 h with MAb 26-69-5 or control murine IgG, 
washed, and incubated for five days in absence or presence of MAb at the same concentrations as used for 
pretreatment On day 5, reverse transcriptase activity is measured In the supernatants (example 2.3). Pretreat- 
ment alone followed by incubation with straight medium does not have any effect on reverse transcriptase pro^ 
duction when compared to that of untreated cells. Presence of antibody 26-69-5 during the 5 day incubation 

35 period reduces the yield of reverse transcriptase In the supernatants by 50-75 % as compared to the medium 
controls or the murine IgG treated controls. The reverse transcriptase acitlvltes are: medium: 170 cpm; murine 
IgG: 151 cpm; MAb 26-69-5 at 50 ng/ml: 45 cpm; MAb 26-69-5 at 25 \ig/m\: 78 cpm; MAb 26-69-5 at 12,5 ^g/ml: 
50 cpm; mean of triplicates. 

40 3.4 Influence of MAb 26-69-5 on coculture infectivity of permanently infected H9 cells to non infected MT-2 
cells: 

The effect of MAb 26-69-5 on the ability of permanently infected H9 cells to Infect MT-2 cells is examined 
by coculturing these cells (example 2.2) in the presence of the antibody. In order to optimize the activity of the 

45 MAb, the H9 ceils are pretreated with this MAb at the given concentration for 18 hours. The reverse transcriptase 
activities measured in the supernatants on day 3 of coculture are: MAb 26-69-5 at 50 ^g/ml: 40 cpm; MAb 26- 
69-5 at 25 |ig/ml: 61 cpm; MAb 26-69-5 at 10 ng/ml: 1 68 cpm; MAb 26-69-5 at 5 jig/ml: 206 cpm; medium alone 
(control):21 4 cpm. MAb 26-69-5 present during the coculture at concentrations of 25 ng/ml or higher reduces 
the reverse transcriptase activity found In the supernatants to 25 % of that found In non treated cultures. 

50 In order to determine the specificity of this effect the activity of MAb 25-57-1 and l^b 26-69-5 is compared 
to an irrelevant murine IgG in a coculture experiment similar to that described above. Reverse transcriptase 
activity In the supernatants of cocultures is assayed on days 3 and 4 (Table 2). Only presence of MAb 26-69- 
5 significantly affects reverse transcriptase production while control IgG Is not effective. From day 3 to day 4 
reverse transcriptase activity In supernatants increases 8 to 10 fold for cultures treated with murine IgG or me- 

55 dium. On the other hand. MAb 26-69-5 treated cells show a 2 fold increase from day 3 to day 4 (Table 2). 
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Table 2: Influence of MAbs on reverse transcriptase production in coculture of 
MT2 cells with antibody prctreatcd permanently HIV-infected H9 cells 





MJay J 


JL^ay 4 


MAh 2^i-fiQ-S 

(25^g/ml) 


26 cpm 


46 cpm 


MAb 25-57-1 
(25^g/ml) 


117 cpm 


977 cpm 


polyclonal murine IgG 
(25Rg/ml) 


143 cpm 


1147 cpm 


medium (control) 


154 cpm 


1508 cpm 



3.5 ADCC assay : 

MAb 25-57-1 and MAb 26-69-5 recognize surface p24 antigen and are of subtypes (lgG2b and IgGI. re- 
spectively) that are known to mediate ADCC with human effector cells. The unspecif ic release due to killing of 
target cells by effector cells in absence of antibody is calculated as 30% (effector to target ratio 100:1), 23% 
(60:1). and 17% (30:1), Specific release due to antibody-mediated killing of target cells by the effector cells is 
observed with all effector to target ratios in presence of anti-p25 MAb 25-57-1 and MAb 26-69-5 but not in pres- 
ence of control murine IgG (Table 3). ADCC mediating activity of the anti-p25 MAb is observed at all antibody 
concentrations in a dose dependent fashion down to the lowest concentration examined (12 ^g/ml). 



Table 3: ADCC mediating activity of the MAbs 



Antibody 


Effector to target ratio 




30:1 


60:1 


100:1 


MAb 25-57-1 








12M.g/ml 


9.0* 


13.9 


13.0 


2S^g/^]l 


13.0 


19.7 


15.8 


SO^g/mI 


15.7 


17.9 


20.3 


MAb 26-69-5 








12^g/ml 


7.1 


7.6 


9.1 


25Hg/ml 


9.7 


14.0 


11.0 


50^g/nil 


11.7 


17.4 


18.3 


murine IgG 








50^g/ml 


-1.4 


-0.3 


-1.1 



* specific release (%) 
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Example 4. Cloning and adaptation of functional H- and L-chain V-region exonsof murine hybridomas 25-57- 
1 and 26-29-5 for expr sslon in Sp2/0 myeloma cells 

General methods used are described In detail In Sambrook et at. (Molecular Cloning: A Laboratory Manual, 
5 Second Edition, Cold Spring Harbor Press, 1989). 

4.1 Origin of murine hybridomas 25-57-1 and 26-29-5 and preparation of RNA: 

The manufacture and properties of the murine hybridomas 25-57-1 and 26-29-5 are described in examples 
10 1 and 3. Total RNA Is isolated from ca. 0.5-1x10^ cells using the procedure described by Le Meur et al. (Cell 
23,561-571, 1981). 

4.2 In vitro amplification of functional H- and L-chain Ig cDNA sequences : 

IS Nucleotide sequences corresponding to the coding regions of Ig genes expressed In the hybridomas 25- 

57-1 and 26-29-5 are obtained by reverse transcription of total hybridoma RNA, and amplification in vitro of 
the Ig cDNA transcripts using Taq DNA polymerase. The following oligonucleotide primers are used (letters in 
brackets signify degenerate nucleotides at these positions): 

20 

VHIFOR: 5'-TGAGGAGACGGTGACCGTGGTCCCTrGGCCCCAG-3* 
VHIBACK: 5'-AGGT(G/C)(aA)A(G/A)CTGCAG{G/C)AGTC(T/A)GG 
VKIFOR: 5 '<JTTAG ATCrCCAGCTrGGT(G/C)C(G/C)-3' 
25 VKIBACK: 5'-GACATrCAGCTGACCCAGTCTCCA-3' 

M/Ck: 5'-GGGAAGATGGATACAGTTGG-3' 



M/Ck corresponds to the reverse antisense strand of the mouse Ig L-chain Ck constant region exon (Hieter 

30 et al., Cell 22, 197-207, 1980). VHIFOR, VHIBACK, VKIFOR and VKIBACK correspond to the Ig H- and L- 
chain V-region primers described by Orlando etal. (Proc. Natl. Acad. Sci. USA 86. 3833-3837, 1989), with the 
exception that VKIFOR used here includes two degenerate base substitutions (underlined above). The latter 
set of primers include DNA restriction sites which facilitate later cloning of amplified V-regions (see example 
4.3). These are: VHIFOR: BstEII (GGTGACC); VHIBACK; PstI (CTGCAG); VKIFOR: Bglll (AGATCT); VK- 

35 1BACK: Pvull (CAGCTG). 

For reverse transcription and amplification of Ig H-chain mRNA, total RNA (10 ^g) from hybridomas 25- 
57-1 and 26-29-5 is treated for 90 min at 37°C with 200 units of MMLV Reverse Transcriptase (1 ^1; Gibco- 
BRL) in a solution containing 10 ^1 of RT-buffer, 14 ^1 of H20, 2.5 fil of spermidine (lOmM), 0.5 ^1 of BSA (10 
mg/ml). 10 ^l of mixed dNTP (2 mM each; N = A. T, G and C), 10 ^1 of Triton X- 100™ (10%, v/v), 1.5 ^il of RNAse 

40 Block™ (Stratagene) and 1 ^il of VH1 FOR primer (50 pmol). 

A portion (5 ^1) of this solution containing Ig cDNA is subjected to in vitro amplification in 100 ^1 of solution 
containing: 62.5 \i\ H2O. 10 ^il of PCR-buffer, 10 ^il of a mixture of dNTP (2 mM each, N = A, T. G and C), 10 
ml of dimethyl sulphoxide (Merck) and 2 ^1 of primers VH1F0R and VHIBACK (50 pmol in H2O). The solution 
is mixed and heated to 93**C for 3 min, cooled to 37*'C, 0.4 ^1 of AmpllTaq™ DNA polymerase (Perkin Elmer 

45 Cetus) are added, and the solution is overlaid with 1 00 |il of paraffin oil in a 1 ml Eppendorf ™ tube. The solution 
is then incubated in a temperature cycler (Intelligent Heating Block, Hybaid) as follows: 71 ""C for 0.2 min, fol- 
lowed by 93°C for 0.01 min, followed by 37°C for 0.2 min (4 cycles); 71 °C for 0.2 min, followed by 93^*0 for 
0.01 min. followed by 62°C for 0.2 min (30 cycles); 71°C for 3 min, followed by 62°C for 0.2 min, followed by 
71 ''C for 3 min to complete final synthesis of DNA chains. One-tenth volume of the solution is analyzed by elec- 

50 trophoresis on 1 % agarose gels containing ethidium bromide in order to visualize amplified DNA products. Suc- 
cessful selective amplification of Ig H-chain sequences results in a DNA band of ca. 350 bp, viewed under u.v. 
illumination. Occasionally other irrelevent side products of the amplification reaction are observed as DNA 
bands of different size. 

Reverse transcription and in vitro amplification of Ig L-chain mRNA Is performed as above for H-chain 
55 mRNA, except that for the reverse transcription step the VH1 FOR primer is replaced by the M/Ck or VK1 FOR 
oligonucleotide primer, and for the in vitro amplification step the VH1 FOR and VH1 BACK primers are replaced 
by VK1 FOR and VK1 BACK oligonucleotide primers. Successful amplification is monitored as described above 
for H-chain sequences, using agarose get electrophoresis, and is indicated by the presence of a ca. 320 bp 
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DNAband under u.v. illumination. 

In both cas s the amplified material is purified by extraction first with phenol/CHCIa, and then CHCI3. The 
material is finally precipitated with 2 volumes of ethanol at -20°C In the pr sence of 0.3 M NaOAc. pH 7.0, wash- 
ed with 70% ethanol at the same temperature, and the DNA pellet air-dried. 

5 

4.3 Cloning of amplified Ig H- and L-chain cDNA sequences : 

Amplified H- and L-chain cDNA (see example 4.2) is blunt-end cloned after preparing the ends of the DNA 
fragments by treatment with Klenow DNA polymerase and polynucleotide kinase. 

10 DNA fragments prepared according to example 1 .2 are dissolved In TE-buffer (20 jil), added separately to 
17 ^l of H2O, 5 \i\ of mixed dNTP (1 mM each. N = A, T. G and C) and 5 ^1 of NT-buffer, and treated with 15 
units (3 of Klenow fragment DNA polymerase I (Boehringer) at room temperature for 30 min. The enzyme 
is inactivated by heating the solution at S5''C for 10 min, and the treated DNA samples are electrophoresed 
using TAE-buffer on 1% agarose gels containing ethidium bromide. DNA bands of ca. 350 bp for amplified H- 

15 chain DNA and ca. 320 bp for amplified L-chain DNA, visualised under u.v. illumination, are excised from the 
gel with a scalpel and purified on separate GENECLEAN™ columns (BIO 101 Inc.) according to the manufac- 
turer's instructions. Each DNA is eluted in 30 ^1 of manufacturer's elutlon buffer, to which are added 7.5 ^1 of 
H2O. 

The purified H- and L-chain cDNA fragments (37.5 ^1) are made up separately to 30 \x\ by the addition of 

20 3 ^1 of PNK-buffer. 0,5 \i\ of dithiothreitol (0.1 M), 1 ^1 of spermidine (50 mM) and 3 ^il of ATP ( 1 0 mM). and 
are each treated with 1 ^il of T4 polynucleotide kinase (10 units; Pharmacia) at 37**C for 30 min. The reactions 
are terminated by the addition of 5 ^1 of 0,5 mM disodium-EDTA, pH 7.5, followed by 35 ^l of TE-buffer and 
10 )il of 3 M sodium acetate, pH 7.0, after which the DNA solutions are extracted with phenol/CHCIa, CHCI3, 
and precipitated with 2.5 volumes (vA^) of 95% ethanol. After centrifugation, supernatants are removed and 

25 DNA pellets dried and dissolved in 5 ^ of TE-buffer. 

DNA fragments are cloned In Smal-digested, dephosphorylated BLUESCRIPT KS+ vector (Stratagene). 
Portions (1 nl) of the polynucleotide kinase-treated H- or L-chain cDNA fragments (1 ng) are separately ligated 
to 9 ng (1 \x\) of prepared BLUESCRIPT™ vector in the presence of 1 ^li of DNA ligase buffer, 1 jil of 10 x di- 
thiothreitol (0.1 M), 0.5 Ml of 20 X ATP (10 mM). 5,5 pi of H2O. and 0.5 ^1 (200 units) of T4 DNA ligase (New 

30 England Blolabs.) overnight at 15'C, 

DNAligation products are transformed into competent cells of E. coli K12/BZ234 prepared using standard 
procedures. Ampicillin-resistant clones are picked and plasmid DNA Is prepared. Clones with appropriate-sized 
DNA inserts can be identified by co-digestion of plasmid DNAs with EcoRI + Xbal. which cut the vector polymer 
sequence on opposite sides of the Smal cloning site, and analysing DNA fragments by electrophoresis on 1 

35 % agarose gels containing ethidium bromide. 

4.4 Identification of functional Ig H- and L-chain gene rearrangement of hybrldoma 25-57-1: 

The nucleotide sequence of cloned plasmlds with the correct sized DNA Inserts are determined on double- 
40 stranded DNA templates with the SEQUENASE™ system using T3 and T7 oligonucleotide primers and the man- 
ufacturer's protocol (United States Biochemical). Several plasmid clones with identical sequences are obtained. 
Sequences of typical clones (25-LPCR1 and 25-HPCR1) are listed as SEQ ID N0:1 and SEQ ID N0:2 for L- 
and H-chain. respectively. Sequences shown include the oligonucleotide primers used for the selective in vitro 
amplification of Ig-related sequences, the position of DNA restriction sites located within the primers, and the 
45 location of complementarity-determining regions (CDRs) of the Ig L- and H-chain V-regions, deduced from con>- 
parison with the data base of murine Ig V-region sequences (Kabat et al„ "Sequences of proteins of immuno- 
logical interest", fourth edition, U.S. Dept. Health & Human Services, 1987). 

The V-region rearrangement of 25-LPCR1 uses the J1 L-chain J-minigene joining exon (beginning at nu- 
cleotide position 286; SEQ ID N0:1 ) and includes a continuous open reading frame encoding a polypeptide 
50 sequence formed by V-J exon fusion, characteristic of a functional Ig L-chain gene rearrangement. 

The V-region rearrangement of 25-HPCR1 uses the Jh3 H-chain J-minigene joining exon (beginning at nu- 
de tid p sition 299; SEQ ID NO: 2) and includes a continuous open reading frame encoding a polypeptide 
sequence formed by V-D-J exon fusion, characteristic of a functional Ig H-chain gene rearrangement 

Occasional other DNA clones are obtained using 25-57-1 cell mRNA, none of which resembi functional 
55 Ig H- or L-chain V-region sequences. The sequences of at least three independent cloned plasmlds containing 
H- and L-chain sequ nces are compared and shown to be identical, to reduce the possibility that sequences 
resulting from In vitro amplification contain point mutations in the V-region sequences. 
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4.5 Identification of functional Ig H- and L-chain gene rearrangement of hybridoma 26-29-5: 

The nucleotide sequence of cloned plasmids with the correct sized DNA inserts are determined on double- 
stranded DNA templates with the SEQUENASE™system using T3 and T7 oligonucleotide primers and the man- 

5 ufacturer's protocol (Unit d Stat s Biochemical). Several plasmid clones with identical sequences are obtained. 
Sequences of typical clones (26-LPCR1; 26-HPCR1 and 26-HPCR2) are listed as SEQ ID NO: 3for the L-chain. 
SEQ ID N0:4 and SEQ ID N0:5 for the H-chains, respectively. Sequences shown include the oligonucleotide 
primers used for the selective in vitro amplification of Ig-related sequences, the position of DNA restriction sites 
located within the primers, and the location of complementarity-determining regions (CDRs) of the Ig L- and 

10 H-chain V-reglons, deduced from comparison with the data base of murine Ig V-reglon sequences (Kabat et 
al., "Sequences of proteins of immunological interest", fourth edition, U.S. Dept Health & Human Services, 
1987). 

The V-region rearrangement of 26-LPCR1 uses the J1 L-chain J-minigene joining exon (beginning at nu- 
cleotide position 304; SEQ ID N0:3) and includes a continuous open reading frame encoding a polypeptide 
15 sequence formed by V-J exon fusion, characteristic of a functional Ig L-chain gene rearrangement 

The V-region rearrangement of 26-HPCR1 uses the Jh2 H-chain J-minigene joining exon (beginning at nu- 
cleotide position 324; SEQ ID NO:4) and Includes a continuous open reading frame encoding a polypeptide 
sequence formed by V-D-J exon fusion, characteristic of a functional Ig H-chain gene rearrangement, 

The V-region rearrangement 26-HPCR2 uses the Jh4 H-chain J-minigene joining exon (beginning at nu- 
20 cleotide position 328; SEQ ID N0:5) and includes a continuous open reading frame encoding a polypeptide 
sequence format by V-D-J exon fusion, characteristic of a functional Ig H-chain gene rearrangement. 

It is not decisively known whether the 26-HPCR1 and 26-HPCR2 rearrangements are contained within the 
same hybridoma cell. However, the H-chain rearrangement with the desired specificity Is screened for by a 
functional test (see example 1.5). 
25 Occasional other DNA clones are obtained using 26-69-5 cell mRNA, none of which resemble functional 
Ig H- or L-chain V-reglon sequences. The sequences of at least three independent cloned plasmids containing 
H- and L-chain sequences are compared and shown to be identical, to reduce the possibility that sequences 
resulting from in vitro amplification contain point mutations in the V-region sequences. 

30 Example 5. Construction of cloning vectors for DNA manipulation 

5.1 Vector KS+exPvull: 

In order to facilitate cloning 25-LPCR1 and 26-LPCR1 sequences for expression in BLUESCRIPT KS+ 

3S plasmid vector (Stratagene), the (two) non-essential Pvull restriction sites are eliminated. BLUESCRIPT KS+ 
plasmid DNA (10 ^g) is digested to completion with Pvull to generate two linear DNA firagments of ca. 2300 
and 360 bp. The DNA fragments are separated by electrophoresis on 1 % agarose gels containing ethidium 
bromide, and purified using GENECLEAN™ (BI0 1 01 1 nc). This provides ca. 1 50 ng of purified 360 bp fragment 
and ca. 600 ng of 2300 bp fragment The larger (2300 bp) fragment is treated with 20 units of calf intestinal 

40 alkaline phosphatase (CIAP; Boehringer). The ClAP-treated fragments are then extracted with phenol/CHCIa, 
then CHCI3, precipitated with 0.54 volumes of isopropanol in the presence of 0.3 M NaOAc, pH 7.0, and the 
DNA pellet is washed with 70% (v/v) ethanol at-20''C. The pellet is air-dried and dissolved in 6 fil of TE-buffer. 

Oligonucleotide linkers (10 ng in 1 \i\ of H2O) containing an Ncol DNA restriction site (pCCCATGGG; New 
England Biolabs.) are treated for 30 min at 37''C with 1 ^1 of T4 polynucleotide kinase (PL Biochemicals) in a 

45 solutioncontaining36.5|xlof H20,5^lof 10xPNK-buffer,0.5^lof 0.1 Mdithiothreitol, 1 ^lofSOmM spermidine 
and 5 ^i of 10 mM ATP. The phosphorylated linkers are added to 1 ^1 (150 ng) of the 360 bp Pvull digested 
KS-i- plasmid DNA fragment and 5 ^1 of ClAP-treated 2300 bp fragment (200 ng). The mixture of fragments is 
extracted with phenol/CHCIa, then CHCI3, and precipitated with ethanol in the presence of 0.3 M NaOAc, pH 
7.0 at-20*'C, washed with 70% (v/v) ethanol, air-dried and dissolved in 0.5 ml of H2O. The plasmid DNA/linker 

50 mixture is ligated overnight at 4''C using 10,000 units/S ^1 of T4 DNA ligase (New England Biolabs.) in a total 
volume of 1 ml of solution containing 100 ^l of DNA ligase buffer, 100^1 of 0.1 M dithiothreitol, 50 of20mM 
ATP and 245 ^1 of H2O. Ligation products are transformed into E. coli K1 2/BZ234, ampicillin-resistant colonies 
selected and plasmid DNA preparations made using standard procedures (Sambrook et at, op. cit, Section 
1.82-84 & Section 1.25-28). Plasmids having acquired Ncol-linkers ligated at both of the Junctions between the 

ss 360 bp and 2300 bp DNA fragments are detected by DNA restriction analysis using Ncol. 

The Ncol restriction sites are removed from one such plasmid by digesting to termination with Ncol, treating 
a sample of the digested DNA with Klenow DNA polymerase to generate blunt-end fragments and eliminate 
the Ncol "sticky-ends", and religation of the fragments using T4 DNA ligase, all using standard procedur s as 
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described above and in example 4.3. 

The final plasmid, designated KS+exPvull, contains Ncol linkers at the original locations of the Pvull re- 
striction sites in the KS-t- vector, in which the Ncol restriction sites have been eliminated using Kl now DNA 
polymerase. The relative orientation of the 360 bp and 2300 bp KS+ DNA fragments and the poiylinker DNA 
5 cloning sites remain the same as in the BLUESCRIPT™ KS+ vector. 

5.2 Vectors KS+VHX-Vec and KS^-VKX-Vec: 

The vectors M13-VHPCR1 and M13-VKPCR1 (Orlandi et al., Proc. Natl. Acad. Sci, USA 86, 3833-3837, 
10 1989, made available by The Medical Research Council, 20 Park Crescent, London W1N4AL) contain 817 bp 
and 648 bp BamHI/Hindlll restriction fragments, respectively, capable of accepting Ig H- and L-chain V-region 
DNA sequences amplified from F5-444 cell RNA using oligonucleotides as described in examples 4.2 and 4.3. 
These BamHI/Hindlll vector DNA fragments contain mouse Ig promoters, leader peptide exons and functional 
rearranged V-D-J and V-J V-region exons. 
15 This DNA is transformed into E. coli K12/TG1 , and plasmid DNAs are prepared using standard procedures: 
Each bacteriophage DNA preparation is digested separately to termination using BamHI -i- Hindlll. and the 
smaller BamHI/Hindlll fragment isolated in each case(817bpfbrM13-VHPVR1.and 648 bpforM13-VKPCR1) 
by electrophoresis on 0.8% agarose gels containing ethidium bromide. DNA bands of the conrect size, visual- 
ized under u.v. illumination, are excised from the gel and DNA recovered by electroelution from the agarose 
20 followed by phenol/CHCIs extraction and precipitation with isopropanol. DNA pellets are dried and dissolved 
separately in 10 \i\ of TE-buffer. 

5.2.1 Vector KS+VHX-Vec: 

25 In M13-VHPCR1 the BamHI/Hindlll segment contains unique internal DNA restriction sites for enzymes 
PstI and BstEII, allowing removal of the "irrelevant" Ig H-chain V-region and replacement by a V-region se- 
quence such as that located between PstI and BstEII restriction sites of 25-HPCR1 , 26-HPCR1 and 26-HPCR2, 
The exact location of PstI and BstEII sites in the DNA amplification primers VH1F0R and VH1BACK ensure 
that the H-chain .polypeptide-coding sequence is maintained in the correct translational frame with the sur- 

30 rounding DNA sequences, facilitating expression of the V-region protein. 

The 817 bp M13-VHPCR1 DNA fragment is cloned after ligation to BLUESCRIPT™ KS+ vector. The vector 
is prepared for use by digestion with restriction enzymes BamHI+ Hindlll, followed by extraction with phenol- 
/CHCI3 and CHCI3, ethanol precipitation, centrifugation, washing with 70% ethanol, drying the DNA pellet and 
dissolving in TE-buffer. Ligation is carried out for 6 h at 14''C in 15 ^1 of solution containing 2 \x\ of BamHI + 

35 Hindlll-treated vector DNA (40 ^ig), 2.5 ^1 of M13-VHPCR1 DNA fragment (2.5 1.5 ^l of 10 mM ATP, 1.5 ^1 
of 0.1 M dithiothreitol, 1 .5 ^l of DNA ligase buffer, 4.5 ^l of TE-buffer and 1 .5 jil (600 units) of T4 DNA ligase 
(New England Biolabs.). Ligation products are transformed into E. coll K12/TG1, ampicillin-resistant colonies 
selected and plasmid DNAs prepared using standard procedures (Sambrook et al., op. cit., Section 1.82-84 & 
1.25-28). A done is selected containing a recombinant plasmid with a BamHI/Hindlll insert DNA fragment of 

40 817 bp, and its sequence confirmed as corresponding to the expected firagment derived from M13-VHPCR1 
using the SEQUENASE™ system with T3/T7 oligonucleotide primers, using conditions provided by the manu- 
facturer (United States Biochemical). This plasmid is referred to as KS+VH-Vec. 

KS+VH-Vec is further modified by the introduction of a second Xbal DNA restriction site in addition to the 
one originally derived from the BLUESCRIPT™ KS+polylinker. KS+VH-Vec DNA is digested to termination with 

45 restriction endonuclease HinDII, and the firagments are dephosphorylated with calf intestinal alkaline phospha- 
tase using standard procedures (see example 2.1). After treatment the DNA is dissolved in TE-buffer at a con- 
centration of 120 ng/ml. After dissolution, the DNA fragments (0.5 ^il) are added to 1 ^1 of Xbal oligonucleotide 
linkers (pCTCTAGAG, 500 ng/^l; New England Biolabs.), 1 .5 ^1 of 1 0 mM ATP, 1 .5 jii of 0, 1 M dithiothreitol, 1 .5 
^1 of DNA ligase buffer and 7.5 ^1 of TE-buffer, and ligated overnight at WO using 1 .5 ^il (600 units) of T4 

50 DNA ligase (New England Biolabs.). Following ligation, the mixture is used to transform E. coli K12/TG1 , am- 
picillin-resistant colonies are selected and plasmid DNA preparations mammal using standard procedures, as 
described abov (Sambrook et al., op. cit. Section 1.82-84 & 1.25-28). Plasmids having acquired the Xbal- 
linker sequence are detected by digestion using restriction endonuclease Xbal. One plasmid is selected and 
its nucleotide sequence confirmed as having an additional Xbal-linker sequence incorporated at the original 

55 Hindi! restriction site in the BLUESCRIPT™ KS+ sequence. The plasmid is referred to as SK+VHX-Vec. 
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5.2.2 V ctorKS+VKX-Vec : 

In M13-VKPCR1, the BamHl/Hindlll segment contains unique internal DNA restriction sites for enzymes 
Pvull and Bell, allowing removal of the "irrelevant" Ig L-chain V-region and replacement by a V-region sequence 

5 such as that located between Pvull and Bgill restriction sites of 25-LPCR1 or 26-LPCR1.The exact location of 
Pvull and Bglll sites in the DNA amplification primers VK1 FOR and VK1 BACK ensures that the L-chain poly- 
peptlde-coding sequence is maintained in the correct translational frame with the surrounding DNA sequences, 
facilitating expression of the V-region protein. Since the DNA restriction enzyme Bell is sensitive to Dam-i- me- 
thylation, an appropriate Dam* host strain, e.g. E. coli K12/BZ103, K12/E3225 or K12/R832, must be used for 

10 growth of phage and plasmids where it is intended, as here, to utilize the Bell restriction site for cloning pur- 
poses. 

The 648 bp BamHl/Hindlll DNAfiragment of M13-VKPCR1 is cloned in a similar manner to that of M13- 
VHPCR1 (example 5.2.1) by ligation to BamHI/Hindlll-digested KS+exPvull vector (described in example 5,1). 
After transformation colonies are selected, and one containing a recombinant plasmid with a BamHI/HinDIII 
15 insert fragment of 648 bp is analyzed and its sequence confirmed as corresponding to the expected fragment 
derived from Ml 3-VKPCR1 using the SEQUENASE™ system with T3/T7 oligonucleotide primers as described 
above. This plasmid is referred to as KS+VK-Vec. 

The KS-t-VK-Vec vector is further modified by introduction of an Xbai-linker at the Hindll restriction site in 
the BLUESCRIPT^ KS+polylinker sequence, and its sequence confirmed in a similar manner to that described 
20 above for KS+VHX-Vec (example 5.2.1). Plasmid DNA is transformed into E. coil K12/R832 (Dam^ in order to 
maintain its Bell restriction site in the unmethylated state for cloning purposes. The final plasmid vector is re- 
ferred to as KS+VKX-Vec. 

Example 6. Construction of a vector for Ig H-chain gene expression in myeloma cells 

25 

6.1 Isolation of a DNAfiragment encoding a human yl H-chain : 

A human DNA library is constructed in the bacteriophage X vector Charon 4a by limited digestion of human 
fetal liver DNA with restriction endonucleases Haelll and Alul using published procedures (Lawn et al.. Ceil 15, 
30 1157. 1978), Approximately 1 x 10^ independent recombinant phages are plated on E. coli K12/803 and 
screened for the presence of human Ig H-chain DNA sequences using an homologous murine Ig H-chain DNA 
probe. 

A nick-translated ^P-labelled mouse IgG H-chain DNA probe corresponding to the Xbal/Hhal fragment of 
the mouse Ig y2b gene locus is used to screen recombinant phage as described previously (Takahashi et al., 

35 Cell 29, 671-679, 1982), One DNA clone analyzed (#95/4) contains a 7 kb Hindlll DNA segment encompassing 
the human IgGI constant region exons CH1, hinge region, CH2and CH3, as determined by restriction mapping 
and by nucleotide sequence analysis. The portion of done #95/4 that Is sequenced corresponds to the pub- 
lished human lgG1 gene sequence (EMBL data base sequence entry HUMIGCC4) which starts firom one of 
the terminal (Hindlll) restriction sites of the 7 kb Hindlll segment (Ellison et al.. Nucleic Acids Res. 10, 4071- 

40 4079, 1982), 

The 7 kb Hindlll DNA fragment firom clone #95/4 containing the human lgG1 constant region exons is subcl- 
oned into the Hindlll site of dephosphorylated BLUESCRIPT™ KS+ vector and transformed into E. coli 
K12/TG1 . Ampicillin-resistant colonies are picked, plasmid DNAs prepared and those containing the subcloned 
7 kb DNAfiragment isolated using standard procedures (Sambrook et al., op. cit., Section 1.82-84 & 1 .25-28). 
45 Plasmid DNA from one clone is kientified In which the Hindlll site located 5' of the human IgGI CHI exon is 
oriented next to the Xbal DNA restriction site of the polylinker of BLUESCRIPT™ KS+. The plasmid is desig- 
nated Y1-KS+. 

The entire 7 kb DNA insert of yl-KS-i- containing the human IgGI coding sequences is recovered by elec- 
trophoresis on 1 % agarose gels containing ethidium bromide after digestion of yi-KS-i- using EcoRI/Xbal which 
so cleaves the KS+ polylinker on both sides of the human DNA insert (neither enzyme cleaves the 7 kb Hindlll 
insert DNA fragment of yl-KS+). The DNA fragment is electroeluted, extracted with phenol/CHCIa, then CHCI3, 
and recovered by ethanol precipitation/centrifugation using standard procedures. This DNA is referred to as 
Fragment 1 . The DNA is dissolved in TE-buffer and stored at -20''C. 

55 6.2 Cloning of a DNA fragment containing the murine Ig H-chain transcriptional enhancer: 

A686 bpXbal/EcoRI DNA fragment corresponding to nucleotides 2877-3563 of the murine Ig H-chain gene 
locus (GENBANK data base entry MLISS1GCD07) containing the murine Ig H-chain transcriptional enhancer 
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is cloned in EcoRI/Xbal-gested BLUESCRIPT™ KS+ vector and its sequenc verified using the SEQUE- 
NASE™ system with T3 and T7 olignonucleotide prim rs. The piasmid is designated pDA24/3. The insert DNA 
fragment of pDA24/3 is isolated after digestion with EcoRI/XBal, and recovered after electrophoresis on 1% 
agarose gels containing ethidium bromide using the same procedure used for Fragment 1. The DNA is dissolved 
5 In TE-buffer and stored at -20°C. This DNA is referred to as Fragment 2 . 

6.3 Assembly of piasmid vector Huyi-EH-gpt : 

DNA Fragment 1 and Fragment 2 (examples 6.1 and 6.2) are cloned by coligation into vector pSV2gpt 
10 (Southern & Berg, J. Mol. App. Genet. 1, 327, 1982), linearised by digestion using EcoRI. The DNA ligation 
mixture contains digested pSV2gpt vector DNA (50 ng in 1 ^1 of TE-buffer), Fragment 1 (70 ng in 1.3 ^il of TE- 
buffer). Fragment 2 (7 ng in 1.0 ^1 of TE-buffer). 1.5 nl of 10 mlVI ATP, 1.5 ^1 of 0.1 M dithiothreltol. 1.5 ^l of 
DNAIigase buffer. 5.7 ^1 of TE-buffer and 1.5 ^1 of T4 DNAIigase (600 units; New England Blolabs.). Ligation 
is performed overnight at 14*^0. After transformation into E. coli K12/TG1, ampicill in-resistant recombinants 
15 are identified and piasmid DNAs prepared using standard-procedures (Sambrook et al., op. cit, Section 1 .82- 
84 & 1.25-28). DNA clones are selected based on the results of restriction analysis using the enzymes EcoRI, 
BamHI, Hindlll, Pvull and Xbal. A piasmid with the appropriate DNA restriction properties is selected and des- 
ignated Huyl-EH-gpt. The piasmid contains pSV2gpt sequences and the mouse Ig H-chain enhancer and hu- 
man IgGI constant region exons separated by a unique Xbal cleavage site. 

20 

Example 7. Construction of a vector for Ig L-chain gene expression in myeloma cells 
7.1 Isolation of a DNA fragment encoding the human Ck L-chain constant region exon: 

25 A nick-translated ^^P-labelled murine Ig germline L-chain J-region genomic DNA probe is prepared, cor- 
responding to a ca. 2240 bp Hindlll/Xbal segment of Balb/c mouse liver DNA (nucleotide positions 659-2900 
of the published germline Ig L-chain locus; Max et al., Proc. NatJ. Acad. ScL USA 76, 3450-3454, 1979; EMBL 
data base sequence entry MUSIGKJC2). The probe is used to screen a human recombinant X phage DNA li- 
brary for segments containing homologous human Ck L-chain DNA sequences, using a similar procedure to 

30 that described for Ig H-chain sequences (example 6.1). A positively-hybridizing recombinant phage is selected 
and DNA prepared using standard procedures. 

A DNA fragment is subdoned from the cross-hybridizing recombinant phage, corresponding to a ca. 2.5 
kb Ball/EcoRI fragment containing the human Ig Cic constant region exon (Hieteretal., Cell 22, 197-207, 1980). 
The Ball DNA restriction site and Ck coding region are indicated in the EMBL data base sequence entry HU- 

35 MtGKC3; Ball DNA cleavage site = nucleotide position 31; Ck coding region = nucleotide position 334-656. 
The cloning vector used is Smal/EcoRI-digested BLUESCRIPT™ KS-t-, and the methods used are standard 
cloning procedures (Sambrook et al., op. cit, Section 1.63-70). A recombinant piasmid with the desired DNA 
restriction characteristics is selected, and its structure confirmed by partially sequencing using the SEQUE- 
NASE™ system with T3 and T7 oligonucleotide primers according to the manufacturer's protocol. The piasmid 

40 is designated pDA27. 

pDA27 contains two DNA restriction sites for the enzyme Xbal; one derived from the KS+ polylinker, the 
second being a site In the human Ck DNA insert of pDA27 located ca. 1 kb from the EcoRI site. In order to 
facilitate subsequent use in the construction of expression vectors the latter DNA restriction site is eliminated 
as follows: pDA27 DNA (30 ^g) is partially digested with 4 ^1 of Xbal (1 unit/^1; Boehringer) for 45 min at 37''C. 

45 The DNA is then extracted with phenol/CHCIa, CHCI3, ethanol precipitated and dissolved in 82 ^1 of distilled 
H2O to which Is added 10 ^l of NT-buffer, 4 ^1 of mixed dNTPs (2 mM each; N = A. T, G and C). Klenow fragment 
DNA polymerase (4 ^l; 4.9 unlts/^l; Boehringer) is added and the mixture incubated at room temperature for 
30 min, after which the enzyme is heat-inactivated by heating at 65°C for 5 min. Partial digestion generates 
DNA fragments of ca. 5.5 kb which are separated from terminal digestion products by electrophoresis on a 0.8% 

so agarose gel containing ethidium bromide. After electrophoresis the 5.5 kb DNA band is electrocuted from the 
agarose gel and recovered by phenol/chloroform extraction and ethanol precipitation as described above. The 
DNA pellet is dissolved in 20 of TE-buffer (yield approx. 40 ng). One-half of the material is religated, trans- 
formed into E. coM K12/BZ234, and ampicillin-resistant colonies are selected. Piasmid DNA is prepared from 
appropriate clones and digested with a combination of EcoRI + Xbal. Plasmids with the correct Xbal site elim- 

55 inated generate two EcoRI/Xbal DNA restriction fragments; one of ca. 3 kb (containing KS+ vector sequences) 
and one of 2.5 kb (human CK-containing fragment). One such piasmid is selected and referred to as pDA28. 

The 2.5 kb human DNA fragment of pDA28, now containing an Xbal DNA restriction site (derived from the 
KS+ polylinker) located 5'of the human CK-coding region, is recovered from the piasmid by digestion with 
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EcoRI/XBal. and purified by electrophoresis on 0.8% agarose gels followed by xtraction with phenol/CHCIs, 
then CHCI3, ethano! precipitation, drying and dissolution in TE-buffer. The DNA is referred to as Fragment 3 . 

7.2 Assembly of plasmid vector HuCK-EH-neo : 

5 

DNA Fragment 2 (ca. 700 bp EcoRI/Xbal DNA fragment containing the murine Ig H-chain transcriptional 
enhancer, example 6.2) and Fragment 3 (ca. 2.5 kb EcoRI/Xbal DNA fragment containing the human Ck coding 
region; example 7.1) are cloned by coligation into vector pSV2neo (Southern & Berg, J. Mol. App, Genet, ^, 
327, 1982), linearized by digestion using EcoRL DNA is ligated overnight at 14*^0 in a mixture containing 20 

10 ng of EcoRI-digested pSV2neo DNA(1 ^1), 15 ngof DNA Fragment 2 (1 ^il), 25 ng of DNA Fragment 3 (0.5 ^l), 
2 ^1 of DNAIigase buffer. 2 ^1 of 10 mM ATP. 2 ^l of 0.1 M dithiothreitol and 10 ^1 of H2O, using 1 fii of T4 DNA 
ligase (400 units/^l; New England Biolabs.). The ligation mixture is transformed into E. coli K1 2/803, ampicillin- 
resistant colonies are selected, and plasmid DNAs prepared using standard procedures (Sambrook et al., op. 
cit. Section 1.82-84 & 1.25-28). Plasmids are analyzed by digestion with EcoRI/Xbal and Pstl. and one with 

IS the desired orientation of DNA fragments selected, referred to as HuCK-EH-neo. 

Example 8. Vectors for expression of chimeric mouse/human monoclonal antibody in myeloma cells 
8.1 Generation of the chimeric Ig H-chain expression vector 25-Huy1H1: 

20 

Vector KS+VHX-Vec (7.5 jig; example 5.2.1) is digested to termination using restriction endonucleases 
BstEII/Xbal. and the DNA fragments fractionated on a 0.8% agarose gel containing ethidium bromide. Digestion 
releases the "irrelevant" V-region gene segment (ca. 330 bp) and a ca. 3.3 kb BstEII/Xbal vector DNA fragment, 
which is excised from the gel, recovered by electroelution, extracted with phenoI/CHCIa, then CHCI3, and pre- 
25 cipitated with ethanol. The DNA pellet obtained after centrifugation is washed in 70% ethanol at -20''C and dis- 
solved in distilled H2O. 

Plasmid 25-HPCR1 (ca. 30 example 1.4) Is digested to completion with restriction endonucleases 
BstEII/Pstl. releasing a ca. 330 bp DNA fragment containing the cloned 25-57-1 Ig H-chain V-region (SEQ ID 
N0:2). The fragment is separated from vector sequences by electrophoresis on a 1 % agarose gel, recovered 

30 by fractionation using GENECLEAN (BIO 101 Inc.) using the procedure provided by the manufacturer. DNA is 
precipitated at -20°G with 2.5 volumes of 95% ethanol in the presence of 0.3 M NaOAc, pH 7.0, washed using 
70% ethanol at the same temperature, and dissolved in TE-buffer. The yield is ca. 400 ng of DNA. 

The isolated ca. 3.3 kb vector DNA firagment (100 ng in 2 ^1 of H2O) isolated from KS+VHX-Vecas described 
above is ligated overnight at 4°C together with the isolated ca. 330 bp 25-57-1 Ig H-chain V-region DNAfrag- 

35 ment (20 ng in 1 ^l of TE-buffer) in the presence of 1 ^1 of DNAIigase buffer, 1 ^il of 0.1 M dithiothreitol, 0.5 \i\ 
of 20 mM ATP. 3.5 ^l of H2O and 1 ^1 of T4 DNAIigase (400 units/^l; New England Biolabs.). DNAIigation prod- 
ucts are transformed into E. col[ K12/TG1 , ampicillin-resistant colonies selected, and plasmid DNA clones iden- 
tified. Several clones are identified with the expected DNA restriction properties, and one clone containing the 
25-57-1 Ig H-chain V-region sequenced using the SEQUENASE™ system with 13177 oligonucleotide primer, 

40 using the manufacturer's protocol. The DNA clone is referred to as clone 25-M13VHPCR1. 

25-M13VHPCR1 contains the 25-57-1 Ig H-chain V-region adapted for expression by incorporation into 
the M13-VHPCR1 cassette (described in example 5.2). The adapted H-chain V-region exon, plus the H-chain 
leader peptide exon and promoter element derived from the Ml 3-VHPCR1 cassette, are released together from 
clone 25-M13VHPCR1 on a ca. 830 bp DNA fragment by partial digestion with Xbal (since the H-chain V-region 

45 contains an internal Xbal DNArestriction site within the coding sequence). The partial Xbal insert DNA fragment 
is separated from the larger vector-containing DNA fragment and the smaller terminal Xbal DNArestriction frag- 
ment by electrophoresis on a 0.8% agarose gel, purified by phenol/CHCU extraction and ethanol precipitation 
by standard procedures, and dissolved in TE-buffer. The DNA fragment is ligated to plasmid vector Huyl-EH- 
gpt (example 6.3) as follows: 200 ng of Xbal-digested, dephosphorylated Huyl-EH-gpt (in 2 ^il of TE-buffer) 

50 and 10 ng of isolated DNA fragment (in 0.5 ^1 of TE-buffer) are added to 2 ^l of DNAIigase buffer, 2 ^1 of 0.1 
M dithiothreitol, 1 |ilof20 mM ATP and 10.5^lof H2O. DNAIigation is performed overnight at 4''C using 2 |il 
of T4 DNA ligase (800 units; New England Biolabs.). DNA ligation products are transformed into E. coli 
K12/BZ234, ampicillin-resistant colonies selected and plasmid DNAs prepared using standard procedures 
(Sambrook et al., op. cit, Section 1.82-84 & 1.25-28). Plasmids containing the inserted ca. 830 bp Xbal DNA 

S5 fragment in the required orientation for expression are detected by using BstEII. Plasmid DNA is prepared from 
one DNA clone, referred to as 25-Huy1H1. 
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8.2 Generation of the chim ric Ig L-chain expression vector 25-HuCkL1 : 

Vector KS+VKX-Vec (60 ^ig; example 5.2.2) is digested to termination using restriction endonucleases 
Bcll/Pvull, dephosphorylated by treatment with calf intestinal alkaline phosphatase using a standard procedure 

5 (see example 5.1) and th DNA fragments fractionated on a 0.8% agarose gel containing thidium bromide 
using TBE-buffer. Digestion releases the "irrelevant" V-region gene segment (ca. 300 bp) and a ca. 3.3 kb 
Bcll/Pvull vector DNAfragment. which is excised from the gel, recovered by electroelution, extracted with phe- 
nol/CHCl3. then CHCI3, and precipitated with Isopropanol. The DNA pellet obtained by centrifugation is washed 
in 70% ethanol at -20**C and dissolved in 100 ^1 of TE-buffer. 

10 Plasmid 25-LPCR1 (example 4.4) Is digested to completion with restriction endonucleases Bglll/Pvull, re- 
leasing a ca. 320 bp DNAfragment containing the cloned 25-57-1 Ig L-chain V-region (SEQ ID N0:1). The frag- 
ment is separated from vector sequences by electrophoresis on a 0.8% agarose gel, recovered by electroelu- 
tion, extracted with phenol / CHCI3, then CHCI3, precipitated at -20*»C with 2.5 volumes of 95% ethanol in the 
presence of 0.3 M NaOAc, pH 7.0, washed using 70% ethanol at the same temperature, and dissolved in TE- 

15 buffer. 

The ca. 3.3 kb dephosphorylated vector DNAfragment (75 ng In 2 ^il TE-buffer). isolated from KS+VKX- 
Vec as described above, is ligated together with the Isolated ca. 320 bp 25-LPCR1 Ig L-chain V-reglon DNA 
fragment (30 ng in 1 ^1 of TE-buffer) In the presence of 2 ^1 of 0.1 M dithiothreitol, 1 ^1 of 20 mM ATP, 10 ^il of 
TE-buffer, 2 ^l of DNAIigase buffer and 2 ^1 (800 units; New England Blolabs.) of T4 DNAIIgase. DNA ligation 

20 products are transformed into E. cgli K1 2/803, ampiciliin-resistant colonies selected, plasmid DNA Isolated and 
clones Identified by restriction analysis using Xbal, and sequence analysis performed using the SEQUE- 
NASE™ system with T3 and T7 oligonucleotide primers according to the manufacturer's protocol. One clone 
is selected. The DNA clone is referred to as clone 25-M13VLPCR1 . 

Clone 25-M13VLPCR1 contains the 25-LPCR1 Ig L-chain V-region adapted for expression by incorporation 

25 into the M13-VKPCR1 cassette (described in example 5.2). The adapted L-chain V-region exon, plus the L- 
chain leader peptide exon and promoter element derived from the M 1 3-VKPCR1 cassette, are released togeth- 
er from clone 25-M13VLOCR1 on a ca. 630 bp DNAfragment by digestion with Xbal. This smaller Xbal DNA 
fragment Is separated from the larger vector^containing DNA fragment by electrophoresis on a 0.8% agarose 
gel, purified by phenol / CHCI3 extraction and ethanol precipitation by standard procedures, and dissolved In 

30 TE-buffer. The DNAfragment is ligated to plasmid vector HuCK-EH-neo (example 7.2) as follows: 50 ng of Xbal- 
digested, dephosphorylated HuCK-EH-neo (in 10 \x\ of TE-buffer) and 20 ng of Isolated DNAfragment (In 2 ^1 
of TE-buffer) are added to 2 ^1 of DNA ligase buffer, 2 ^l of 0.1 M dithiothreltol, 2 of 10 mM ATP, 1.5 fil of 
H2O. and 2 ^il of T4 DNA ligase (400 units; New England Blolabs.). Ligation is performed overnight at 14X. 
DNA ligation products are transformed into E. coli K12/803, amplcillin-reslstant colonies selected and plasmid 

35 DNAs prepared using standard procedures (Sambrook et al., op. cil, Section 1.82-84 & 1.25-28). Plasmids 
containing the inserted ca. 630 bp Xbal DNAfragment in the required orientation for expression are detected 
by digestion using restriction endonuclease Pstl. DNA from one such plasmid is prepared, and is referred to 
as25-HuCKL1. 

40 8.3 Generation of the chimeric Ig H-chain expression vectore 26-Huy1H1 and 26-Huy1H2 : 

Vector KS+VHX-Vec (7.5 ^g; example 5.2,1) is digested to termination using restriction endonucleases 
BstEII/Xbal, and the DNA fragments fractionated on a 0.8% agarose gel containing ethidium bromide. Digestion 
releases the "Irrelevant" V-region gene segment (ca. 330 bp) and a ca. 3.3 kb BstEII/Xbal vector DNAfragment, 
45 which Is excised from the gel, recovered by electroelution, extracted with phenol/CHCIs, then CHCI3, and pre- 
cipitated with ethanol. The DNA pellet obtained after centrifugation is washed in 70% ethanol at -20''C and dis- 
solved in distilled H2O. 

Plasmid 26-HPCR1 (example 4.5) is digested to completion with restriction endonucleases BstEII/PstI, re- 
leasing a ca. 330 bp DNAfragment containing the cloned 26-HPCR1 Ig H-chain V-region (SEQ ID NO: 4). The 

50 fragment Is separated from vector sequences by electrophoresis on a 1 % agarose gel. recovered by fraction- 
ation using GENECLEAN™ (BIO 101 Inc.) using the procedure provided by the manufacturer. DNA is precipi- 
tated at -20''C with 2.5 volumes of 95% ethanol in the presence of 0.3 M NaOAc. pH 7.0, washed using 70% 
ethanol at the same temperature, and dissolved in TE-buffer. 

The isolated ca. 3.3 kb vector DNAfiragment(18 ng in 2 ^il of H2O) isolated from KS+VHX-Vec as described 

55 above Is ligated overnight at 4°C together with the isolated ca. 330 bp 26-HPCR1 Ig H-chain V-region DNA 
fragment (2 ng in 3 ^il of TE-buffer) in the presence of 2 ^1 of DNA ligase buffer, 2 fii of 0.1 M dithiothreltol, 1 .0 
\i\ of 20 mM ATP. 9.5 nl of H2O and 0.5 ^l of T4 DNAIigase (400 units/^l; New England Blolabs.). DNA ligation 
products are transformed into E. coI[ K1 2/803, ampiciliin-resistant colonies selected, and plasmid DNA clones 
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identified. Several don s are id ntified with the expected DNA restriction properties, and one clone containing 
the 26-HPCR1 Ig H-chain V-region sequenced using the SEQUENASE™ system with T3/T7 oligonucleotide 
primer, using the manufacturer's protocol. The DNA clone is referred to as clon 26-M1 3VHPCR1 . 

Clone 26-M13VHPCR1 contains the 26-HPCR1 Ig H-chain V-region adapted for expression by incorpor- 

5 ation into the M13-VHPCR1 cassette (described in example 5.2). The adapted H-chain V-region exon, plus the 
H-chain leader peptide exon and promoter element derived from the M13-VHPCR1 cassette, are released to- 
gether from clone 26-M13VHPCR1 on a ca. 830 bp DNA fragment by digestion with Xbal. The Xbal fragment 
is separated from the larger vector-containing DNA fragment by electrophoresis on a 0.8% agarose gel, purified 
by phenot/CHCIa extraction and ethanol precipitation by standard procedures, and dissolved in TE-buffer. The 

10 DNA fragment is ligated to plasmid vector Huyl-EH-gpt (example 6.3) as follows: 200 ng of Xbal-digested, de- 
phosphorylated Huyl-EH-gpt (in 2 ^1 of TE-buffer) and 10 ng of isolated DNA fragment (in 0.5 ^il of TE-buffer) 
are added to 2 ^l of DNA ligase buffer, 2 ^1 of 0.1 M dithiothreitol, 1 ^1 of 20 mM ATP and 1 0.5 ^1 of H2O. DNA 
ligation is performed overnight at 4''C using 2 ^l of T4 DNA ligase (800 units; New England Biolabs.). DNA 
ligation products are transformed into E. coN K1 2/803, ampicillln-resistant colonies selected and plasmid DNAs 

15 prepared using standard procedures (Sambrook et al., op. cit., Section 1 .82-84 & 1 .25-28). Plasmids containing 
the inserted ca. 830 bp Xbal DNA fragment in the required orientation for expression are detected by using 
BstEII. Plasmid DNA is prepared from one DNA done, referred to as 26-Huy1 HI . 

A similar procedure is used to generate an expression vector for the 26-HPCR2 H-chain. Plasmid 26- 
HPCR2 (example 4.5) is digested to completion with restriction endonucleases BstEII and partially with PstI 

20 (since the 26-HPCR2 V-region contains two internal restriction sites for PstI), releasing a ca. 330 bp DNA frag- 
ment containing the intact 26-HPCR2 Ig H-chain V-region (SEQ ID NO; 5). The fragment is separated from vec- 
tor sequences by electrophoresis on a 1 % agarose gel, recovered by fractionation using GENECLEAN™ (BIO 
101 Inc.) using the procedure provided by the manufacturer. DNA is precipitated at -20°C with 2.5 volumes of 
95% ethanol in the presence of 0.3 M NaOAc, pH 7.0. washed using 70% ethanol at the same temperature, 

25 and dissolved in TE-buffer. 

The isolated ca. 3.3 kb vector DNA fragment (1 00 ng in 2 ^1 of H2O) isolated from KS+VHX-Vec as described 
above is ligated overnight at 4^ together with the isolated ca. 330 bp 26-HPCR2 Ig H-chaIn V-region DNA 
fragment (10 ng in 1 ^1 of TE-buffer) in the presence of 1 of DNA ligase buffer, 1 n\ of 0.1 M dithiothreitol. 
0.5 ^l of 20 mM ATP, 3.5 ^il of H2O and 1 ^il of T4 DNA ligase (400 units/jd; New England Biolabs.). DNA ligation 

30 products are transformed into E. coH K1 2/803. ampicillin-resistant colonies selected, and plasmid DNA dones 
identified. Several clones are identified with the expected DNA restriction properties, and one clone containing 
the 26-HPCR2 Ig H-chain V-region sequenced using the SEQUENASE™ system with T3/T7 oligonudeotide 
primer, using the manufacturer's protocol. The DNA clone is referred to as clone 26-M13VHPCR2. 

Clone 26-M13VHPCR2 contains the 26-HPCR2 Ig H-chain V-region adapted for expression by incorpor- 

35 ation into the M13-VHPCR1 cassette (described in example 5.2). The adapted H-chain V-region exon, plus the 
H-chain leader peptide exon and promoter element derived from the M13-VHPCR1 cassette, are released to- 
gether from clone 26-M13VHPCR2 on a ca. 830 bp DNA fragment by digestion with Xbal. The Xbal fragment 
is separated from the largervector-containing DNA fragment by electrophoresis on a 0.8% agarose gel, purified 
by phenol/CHCIs extraction and ethanol precipitation by standard procedures, and dissolved in TE-buffer. The 

40 DNA fragment is ligated to plasmid vector Huyl-EH-gpt (example 6.3) as follows: 200 ng of Xbal-digested, de- 
phosphorylated Huyl-EH-gpt (in 2 \i\ of TE-buffer) and 10 ng of isolated DNA fragment (in 0.5 \i\ of TE-buffer) 
are added to 2 ^1 of DNA ligase buffer. 2 ^1 of 0.1 M dithiothreitol, 1 ^1 of 20 mM ATP and 10.5 jil of H2O. DNA 
ligation is performed overnight at 4°C using 2 ^1 of T4 DNA ligase (800 units; New England Biolabs.). DNA 
ligation products are transformed into E. coHKI 2/803, ampicillin-resistant colonies selected and plasmid DNAs 

45 prepared using standard procedures (Sambrook et al., op. cit., Section 1 .82-84 & 1 .25-28). Plasmids containing 
the inserted ca. 830 bp Xbal DNA fragment in the required orientation for expression are detected by using 
BstEII. Plasmid DNA Is prepared from one DNA done, referred to as 26-Huy1H2. 

8.4 Generation of the chimeric Ig L-chain expression vector 26-HuCkL1 : 

50 

Vector KS+VKX-Vec (60 ng; example 5.2.2) is digested to termination using restriction endonucleases 
Bcll/Pvull, dephosphorylated by treatment with calf intestinal alkaline phosphatase using a standard procedure 
(see example 5.1) and the DNA fragments fractionated on a 0.8% agarose gel containing ethidium bromide 
using TBE-buffer. Digestion releases the "Irrelevant** V-region gene segment (ca. 300 bp) and a ca. 3.3 kb 
55 Bclll/Pvull vector DNAfiragment. which is excised from the gel. recovered by electroelution. extracted with phe- 
nol/CHCIa, then CHCI3. and precipitated with isopropanol. The DNA p Net obtained by centrrfugation is washed 
in 70% ethanol at -20°C and dissolved in 100 \i\ of TE-buffer. 

Plasmid 26-LPCR1 (example 4.5) is digested to completion with restriction endonucleases Bglll/Pvull, re- 
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leasing a ca. 320 bp DNA fragment containing the cloned 26-LPCR1 Ig L-chain V-region (SEQ ID NO: 3). The 
fragment is s parated from vector s quenc s by electrophoresis on a 0.8% agarose gel, recover d by el c- 
troelution, extracted with phenol/CHCIa, then CHCI3, precipitated at -20^C with 2.5 volumes of 95% ethanol in 
the presence of 0.3 M NaOAc. pH 7.0, washed using 70% ethanol at the same temperature, and dissolved in 
5 TE-buffer 

The ca, 3.3 kb dephosphorylated vector DNA fragment (9 ng in 1 ^l TE-buffer), isolated from KS+VKX- 
Vec as described above, is ligated together with the isolated ca. 320 bp 26-LPCR1 Ig Lchain V-reglon DNA 
fragment (1 ng in 1 ^1 of TE-buffer) in the presence of 1 jil of 0.1 M dithiothreitol, 1 \i\ of 0.5 mM ATP, 5 ^1 of 
H2O, 1 ^l of DNAIigase buffer and 0.5 ^l (800 units; New England Biolabs.) of T4 DNA ligase. DNA ligation 

10 products are transformed into E. coH K12/BZ234, amplcillin-reslstant colonies selected, plasmid DNA isolated 
and clones identified by restriction analysis using Xbal, and sequence analysis performed using the SEQUE- 
NASE™ system with T3 and T7 oligonucleotide primers according to the manufacturer's protocol. One done 
is selected. The DNA clone is referred to as clone 26-M13VLPCR1. 

Clone 26-M1 3VLPCR1 contains the 26-LPCR1 Ig L-chain V-region adapted for expression by Incorporation 

15 into the M13-VKPCR1 cassette (described in example 5.2). The adapted L-chain V-region exon, plus the L- 
chain leader peptide exon and promoter element derived from the M1 3-VKPCR1 cassette, are released togeth- 
er from clone 26-M13VLPCR1 on a ca. 630 bp DNA fragment by digestion with Xbal. This smaller Xbal DNA 
fragment is separated from the larger vector-containing DNA fragment by electrophoresis on a 0.8% agarose 
gel, purified by phenol/CHCIa extraction and ethanol precipitation by standard procedures, and dissolved in TE- 

20 buffer. The DNA fragment is ligated to plasmid vector HuCK-EH-neo (example 7.2) as follows: 100 ng of Xbal- 
digested, dephosphorylated HuCK-EH-neo (in 1 ^1 of TE-buffer) and 20 ng of isolated DNAfiragment (in 4 ^1 
of TE-buffer) are added to 1 ^il of DNA ligase buffer, 1 \i\ of 0.1 M dithiothreitol, 0.5 of 20 mM ATP, 1.5 ^1 of 
H2O. and 1 ^1 of T4 DNAIigase (400 units; New England Biolabs.). Ligation is performed for 2 h at 15**C. DNA 
ligation products are transformed into E. ^ K1 2/803, ampicitlin-resistant colonies selected and plasmid DNAs 

25 prepared using standard procedures (Sambrook et al., op. ciL, Section 1 .82-84 & 1 .25-28). Plasmid containing 
the inserted ca. 630 bp Xbal DNA firagment in the required orientation for expression are detected by digestion 
using restriction endonuclease Pstl. DNA from one such plasmid is prepared, and is refen'ed to as 26-HuCkL1. 

Example 9. Transfection of Sp2/0 myeloma cells using 25-Huy1H1 plus 25-HuCkL1 and 26-Huy1H1/26- 
30 Huy1H2 plus 26-HuCkL1 

9.1 Growth and preparation of cells: 

Sp2/0 cells are grown at 37''C in hybridoma medium (example 1 .4). 24 h before transfection, Sp2/0 cells 
35 are passaged into fresh growth medium at a concentration of 1 x 10^ cells/ml. Immediately before transfection, 
cells are harvested as described above, and the cell pellets (total no. of cells ca. 9 x 10^ washed twice in Dul- 
becco's PBS (without Ca^*^, Mg'^^; Seromed) at 4*^0 and resuspended in the same buffer at a concentration of 
ca. 1 x 108 cells/ml. 

40 9.2 Preparation of DNA fragments and transfection: 

Plasmid DNAs25-Huy1H1 (example 8.1 ).25-HuCkL1 (example 8.2), 26-Huy1 HI and 26-Huy1H2 (example 
8.3), and 26-HuCkL1 (example 8.4) are digested to termination using restriction endonuclease EcoRI to release 
the chimeric mouse:human Ig H- and L-chain insert DNA fragments. Digested DNA is extracted with phenol- 
45 /CHCI3, then CHCI3, precipitated at -20<'C with ethanol in the presence of 0.3 M NaOAc, pH 7.0, washed with 
70% ethanol at the same temperature, and resuspended in TE-buffer. Alternatively, intact plasmid DNAs can 
be used. 

Samples (5 ^g) of intact 25-Huy1 HI and 25-HuCicL1 plasmid DNAs, or EcoRI-digested plasmid DNAs, are 
combined (total volume of 15 \i\ in TE-buffer) and added to 2 x 10^ (20O ^1) of Sp2/0 cells at O'^C, previously 

so grown, washed and resuspended in PBS-CM as described above (example 9.1). The cells plus DNA are drawn 
into the barrel of aTA750 electrotransfection apparatus (Kruess GmbH), pre-cooled to O^'C using ice-cold sterile 
PBS-CM. Cells are subjected to two electrical pulses of 3500 V/cm for 10 ^s, with a 30 s interval between puls- 
es, using the cylindrical electroporation chamber provided by the manufacturer. Cells are expelled gently into 
a clean, sterile cryotube (Nunc) and kept on ice for 10 min, after which they are diluted (1:3, vA^) into supple- 

55 mented HB1 01 ™ growth medium (see above) containing 1 5% (v/v) FCS (Amimed) and incubated at room tem- 
perature for 20 min. The cells are then further diluted to 100 ml in the same growth medium and 1 ml samples 
distributed into wells of 24-well Nunclon^ tissue culture clusters (Delta). After incubation for 24 h at 37^C, as 
described above, 0.5 ml of the growth medium in each well are removed and replaced with 0.5 ml of prewarmed 
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selection medium containing supplemented HB101™(Hana Biologies) + 15% (v/v) FCS (Amimed) supplement- 
ed with a 1:45 dilution of HT (Sigma, 50 x HT media supplement), 0.5 ^ig/ml mycophenolic acid (Gibco) and 1 
mg/ml geneticin (Gibco). One-half (0.5 ml) of the medium is replaced every 48 h with additional selection me- 
dium as described above, and selection continued for at least 14 days. In the case of chimeric gene constructs 
5 derived from the hybridoma 26-69-5. the L-chain construct 26-HuCkL1 is combined separately with each of 
the H-chain constructs 26-Huv1H1 and 26-Huy1H2, as described above. 

The chimeric monoclonal antibodies MAb Ch25 containing 25-Huy1H1 and 25-HuCkL1 and MAb Ch26 
containing 26-Huy1H1 and 26-HuCkL1 are selected for further characterization. They show the same binding 
pattern as the antibody from which they are derived. 

10 

Example 10. Pharmaceutical preparation for parenteral application 

10 mg chimeric monoclonal antibody Ch26 are dissolved in 50 ml PBS. The solution is passed through a 
bacteriological filter, the filtrate divided into 10 equal parts and filled in ampoules under aseptic conditions. The 
IS ampoules are preferably stored in the cold, e.g. at4°C. This pharmaceutical preparation is suitable for injection. 
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Sequence listing 
SEQBDNOrl 

SEQUENCE TYPE: nucleotide with corresponding protein 
SEQUENCE LENGTH: 322 base pairs 
MOLECULE TYPE: genomic DNA 
ORIGINAL SOURCE ORGANISM: mouse 

IMMEDIATE EXPERIMENTAL SOURCE: hybiidoma cell line 25-57-1 

NAME OF CELL CLONE: 25-LPCRl 

FEATURES: from 70 to 102 bp: CDRjl 
from 148 to 168 bp: CDRjl 
from 265 to 291 bp: CDR3L 

PROPERTIES: light chain variable region of anti-p24 antibody 



GACATT CAG CTG ACC CAG TCT CCA GCC TCC CTA TCT GTA TCT 42 
Gin Leu Thr Gin Ser Pro Ala Ser Leu Ser Val Ser 

5 10 

GTG GGA GAA ACT GTC ACC ATC ACA TGT CGT GCA ACT GAG AAT 84 
Val Gly Glu Thr Val Thr lie Thr Cys Arg Ala Ser Glu Asn 
15 20 25 

ATT TAC AGT AAT TTA GCA TGG TAT CAG CAG AAA CAG GGA AAA 126 
lie Tyr Ser Asn Leu Ala Trp Tyr Gin Gin Lys Gin Gly Lys 
30 35 ' 40 

TCT CCT CAG CTC CTG GTC TAT GCT GCA ACA AAC TTA GCA GAT 168 
Ser Pro Gin Leu Leu Val Tyr Ala Ala Thr Asn Leu Ala Asp 

45 50 

GGT GTG CCA TCA AGG TTC AGT GGC AGT GGA TCA GGC ACA CAG 210 
Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Gin 
55 60 65 

TAT TCC CTC AAG ATC AAC AGC CTG CAG TCT GAA GAT TTT GGG 252 
Tyr Ser Leu Lys lie Asn Ser Leu Gin Ser Glu Asp Phe Gly 
70 75 80 

AGT TAT TAC TGT CAA CAT TTT TGG AGT ACT CCG TGG ACG TTC 2 94 
Ser Tyr Tyr Cys Gin His Phe Trp Ser Thr Pro Trp Thr Phe 
85 90 95 

GGT GGA GGC ACC AAG CTG GAG ATC TAAC 322 
Gly Gly Gly Thr Lys Leu Glu lie 
100 
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SEQIDNOrZ 

SEQUENCE TYPE: nucleotide with corresponding protein 
SEQUENCE LENGTH: 338 base pairs 
MOLECULE TYPE: genomic DNA 
ORIGINAL SOURCE ORGANISM: mouse 

IMMEDL^TE EXPERIMENTAL SOURCE: hybridoma ceU line 25-57-1 

NAME OF CELL CLONE: 25-HPCRl 

FEATURES: ftom 90 to 104 bp: CDRih 

from 147 to 197 bp: CDR2H 

from 294 to 305 bp: CDR3H 
PROPERTIES: heavy chain variable region of anti-p24 antibody 

AGGTCAAG CTG CAG CAG TCA GGG CGT GAG GTG GTG AGG CCT GGG 44 
Leu Gin Gin Ser Gly Pro Glu Val Val Arg Pro Gly 

5 10 

GTC TCA GTG AAG- ATT TCC TGC AAG GGT TCC GGG TAG ACA TTC 86 
Val Ser Val Lys lie Ser Cys Lys Gly Ser Gly Tyr Thr Phe 
15 20 25 



ACT GAT TAT GCT ATG CAC TGG GTG AAA CAG AGT CAT ACA AAG 128 

Thr Asp Tyr Ala Met His Trp Val Lys Gin Ser His Thr Lys 
2« 30 35 40 

AGT CTA GAG TGG ATT GGA ATT ATT AGG ACT TAG AAT GGT AAT 170 

Ser Leu Glu Trp lie Gly lie lie Arg Thr Tyr Asn Gly Asn 

45 50 



ACA AAC TAG AAC CAG AAG TTT AAG GGC AAG GCC ACA ATG ACT 212 
Thr Asn Tyr Asn Gin Lys Phe Lys Gly Lys Ala Thr Met Thr 
55 60 65 

GTA GAC AAA TCC TCC AGC ACA GCC TAT ATG GAA CTT GCC AGA 254 
Val Asp Lys Ser Ser Ser Thr Ala Tyr Met Glu Leu Ala Arg 
70 75 80. 

TTG ACA TCT GAG GAT TCT GCC ATC TAT TAG TGT GCA AGC AAC 296 
Leu Thr Ser Glu Asp Ser Ala lie Tyr Tyr Cys Ala Ser Asn 
85 90 95 

GTT GCT TAG TGG GGC CAA GGG ACC ACG GTC ACC GTCTCCTCA 338 
Val Ala Tyr Trp Gly Gin Gly Thr Thr Val Thr 
100 105 



55 
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SEQIDNO:3 

SEQUENCE TYPE: nucleotide wi± corresponding protein 
SEQUENCE LENGTH: 340 base pairs 
MOLECULE TYPE: genomic DNA 
ORIGINAL SOURCE ORGANISM: mouse 

IMMEDIATE EXPERIMENTAL SOURCE: hybridoma ceU line 26-69-5 

NAME OF CELL CLONE: 26-LPCRl 

FEATURES: from 70 to 120 bp: CDR4L 
from 166 to 186 bp: CDR5L 
from 283 to 309 bp: CDR^l 

PROPERTIES: light chain variable region of anti-p24 antibody 



GACATT CAG CTG ACC CAG TCT CCA TCC TCC CTA GCT GTG TCA 42 
Gin Leu Thr Gin Ser Pro Ser Ser Leu Ala Val Ser 

5 10 

GTT GGA GAG AAG GTT ACT ATG AGC TGC AAG TCC AGT CAG AGC 84 
Val Gly Glu Lys Val Thr Met Ser Cys Lys Ser Ser Gin Ser 
15 20 25 

CTT TTA TAT AGT AGC AAT CAA AAG AAC TAC TTG GCC TGG TAG 126 
Leu Leu Tyr Ser Ser Asn Gin Lys Asn Tyr Leu Ala Trp Tyr 
30 35 40 

CAG CAG AAA CCA GGG CAG TCT CCT AAA CTG CTG ATT TAC TGG 168 
Gin Gin Lys Pro Gly Gin Ser Pro Lys Leu Leu lie Tyr Trp 

45 50 

GCA TCC ACT AGG GAA TCT GGG GTC CCT GAT CGC TTC ACA GGC 210 
Ala Ser Thr Arg Glu Ser Gly Val Pro Asp Arg Phe Thr Gly 
55 60 65 

AGT GGA TCT GGG ACA GAT TTC ACT CTC ACC ATC AGC AGT GTG 252 
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Ser Val 
70 75 80. 

AAG GCT GAA GAC CTG GCA GTT TAT TAC TGT CAG CAA TAT TAT 294 
Lys Ala Glu Asp Leu Ala Val Tyr Tyr Cys Gin Gin Tyr Tyr 
85 90 . 95 

AGC TAT CCG TGG ACG TTC GGT GGA GGC ACC AAG CTG GAG ATC 336 
Ser Tyr Pro Trp Thr Phe Gly Gly Gly Thr Lys Leu Glu He 
100 105 110 

TAAC 340 
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SEQIDNO:4 

SEQUENCE TYPE: nucleotide with corresponding protein 
SEQUENCE LENGTH: 368 base pairs 
MOLECULE TYPE: genomic DNA 
ORIGINAL SOURCE ORGANISM: mouse 

IMMEDL\TE EXPERIMENTAL SOURCE: hybridoma ceU line 26-69-5 

NAME OF CELL CLONE: 26-HPCRl 

FEATURES: from 90 to 104 bp: CDR4H 

from 147 to 197 bp: CDR5H 

ftom 294 to 335 bp: CDR^h 
PROPERTIES: heavy chain variable region of anti-p24 antibody 

15 AGGTCAAG CTG GAG GAG TOT GGA GCG GAG GTG ATG AAG CCT GGG 44 
Leu Gin Gin Ser Gly Ala Asp Val Met Lys Pro Gly 

5 10 



20 



25 



GCG TCA GTG AAG ATG TCC TGC AAG ACT ACT GGC TAG ACA TTC 86 
Ala Ser Val Lys lie Ser Cys Lys Thr Thr Gly Tyr Thr Phe 
15 20 25 

AGT ATG TAG TGG TTA GAG TGG GTA AAG GAG AGG CCT GGA CAT 128 
Ser Met Tyr Trp Leu Glu Trp Val Lys Gin Arg Pro Gly His 
30 35 40 

GGC CTT GAG TGG ATT GGA GAG ATT TCA CCT GGA ACT TTT ACT 170 
Gly Leu Glu Trp lie Gly Glu lie Ser Pro Gly Thr Phe Thr 

45 50 

^ ACT AAG TAG AAT GAG AAA TTC AAG GCG AAG GCG ACA TTC ACT 212 
Thr Asn Tyr Asn Glu Lys Phe Lys Ala Lys Ala Thr Phe Thr 
55 60 65 

GCG GAT ACA TCC TCC AAC ACA GCG TAC CTG CAA CTG AGC GGC 254 
35 Ala Asp Thr Ser Ser Asn Thr Ala Tyr Leu Gin Leu Ser Gly 
70 75 80 

CTG ACA TCT GAG GAG TCT GCG GTC TAC TTC TGT GCA AGA TTC 296 
Leu Thr Ser Glu Asp Ser Ala Val Tyr Phe Cys Ala Arg Phe 
40 85 90 95 

TCC CAT TAT TCC GGT AAT AAC TAC GAC TAC TTT GAG TAC TGG 338 
Ser His Tyr Ser Gly Asn Asn Tyr Asp Tyr Phe Asp Tyr Trp 
100 105 110 



45 



50 



GGC CAA GGG AGC ACG GTC AGC GTCTCCTCA .368 
Gly Gin Gly Thr Thr Val Thr 

115 



55 
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SEQIDNO:5 

SEQUENCE TYPE: nucleotide with corresponding protein 
SEQUENCE LENGTH: 368 base pairs 
MOLECULE TYPE: genomic DNA 
ORIGINAL SOURCE ORGANISM: mouse 

IMMEDIATE EXPERIMENTAL SOURCE: hybridoma ceU Kne 26-69-5 

NAME OF CELL CLONE: 26-HPCR2 

FEATURES: from 90 to 104 bp: CDR7H 
fiom 147 to 197 bp: CDRgH 
from 294 to 335 bp: CDRnH 

PROPERTIES: heavy chain variable region of anti-p24 antioody 



AGGTGCAG CTG CAG CAG TCT GGG GCT GAA CTG GCA AAA CCT GGG 44 
Leu Gin Gin Ser Gly Ala Glu Leu Ala Lys Pro Gly 

5 10 

GCC TCA GTG AAA ATG TCC TGC AAG GCT TCT GGC TAG ACC TTT 86 
Ala Ser Val Lys Met Ser Cys Lys Ala Ser Gly Tyr Thr Phe 
15 20 25 

ACT TCC TAG TGG ATG CAC TGG GTA AAA CAG AGG CCT GGA CAG 128 
Thr Ser Tyr Trp Met His Trp Val Lys Gin Arg Pro Gly Gin 
30 35 40 



GGT CTG GAA TGG ATT GGA TAC ATT AAT CCT AGC ACT GGT TAT 170 
Gly Leu Glu Trp lie Gly Tyr lie Asn Pro Ser Thr Gly Tyr 

45 50 



ACT GAG TAC AAT CAG AAG TTC AAG GAC AAG GCC ACA TTG ACT 
Thr Glu Tyr Asn Gin Lys Phe Lys Asp Lys Ala Thr Leu Thr 
55 60 65 



212 



GCA GAC AAA TCC TCC AGC ACA GCC TAC ATG CAA CTG AGC AGC 254 

Ala Asp Lys Ser Ser Ser Thr Ala Tyr Met Gin Leu Ser Ser 
70 .75 80 

CTG ACA TCT GAG GAC TCT GCA GTC TAT TAC TGT GCA AGA TGG 296 

Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys Ala Arg Trp 
85 90 95 

GGA TAT TCC ACT CAC TGG GAC CCT TAT ACT TTG GAC TAC TGG 338 

Gly Tyr Ser Thr His Trp Asp Pro Tyr Thr Leu Asp Tyr Trp 

100 105 110 



GGC CAA GGG ACC ACG GTC ACC GTCTCCTCA .368 
Gly Gin Gly Thr Thr Val Thr 
115 



Claims 



1. A monoclonal antibody directed against HIV core protein p24 which recognizes p24 expressed on the sur- 
fac of HIV-inf cted macrophages, and derivatives thereof which retain the specificity of the antibody from 
which they are derived. 
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2. A monoclonal antibody according to claim 1 which kills HIV-infected cells, and derivatives thereof. 

3. A monoclonal antibody according to claim 1 or 2 which prevents the spread of infection from HIV-infected 
cells to non-infected cells, and derivatives thereof. 

4. A monoclonal antibody according to any of the claims 1 to 3 which reduces the amount of infectious HIV 
produced by macrophages and chronically infected lymphoid cells, and derivatives thereof. 

5. A monoclonal antibody according to any of the claims 1 to 4 which is a murine antibody, and derivatives 
thereof. 

6. The monoclonal antibody according to daim 5 with the designation MAb 25-57-1 , and derivatives thereof. 

7. The monoclonal antibody according to claim 5 with the designation MAb 26-69-5, and derivatives thereof. 

15 B, A chimeric monoclonal antibody consisting of human constant regions and murine variable regions of an 
antibody according to claim 5, and derivatives thereof. 

9. The chimeric monoclonal antibody according to claim 8 designated Ch25 which contains the variable re- 
gions of the murine monoclonal antibody 25-57-1, and derivatives thereof. 

20 

10. The chimeric monoclonal antibody according to claim 8 designated Ch26 which contains the variable re- 
gions of the murine monoclonal antibody 26-69-5, and derivatives thereof. 

11. A derivative of a monoclonal antibody according to any of the claims 1 to 1 0 which is an antibody fragment, 
which is a conjugate of the antibody or antibody fragment with an enzyme, with a fluorescent marker, with 
a chemiluminescent marker, with a metal chelate, with avidin, or with biotin or the like, or which is a ra- 
dioactively labelled antibody or antibody fragment 

12. A process for the preparation of a monoclonal antibody or a derivative thereof according to any of claims 
1 to 11, characterized in that a mammalian cell producing such antibody is multiplied in vitro or in vivo and, 
when required, the obtained monoclonal antibody is isolated and/or converted into a derivative thereof. 

13. Arecombinant DNA comprising an insert coding for a light chain murine variable region and/orfora heavy 
chain murine variable region of a chimeric antibody according to claim 8. 

35 14. A recombinant DNA according to claim 13 comprising an insert coding for a light chain murine variable 
region of a chimeric antibody, fused to a human constant region k or X, and/or an insert coding for a heavy 
chain murine variable region of a chimeric antibody, fused to a human constant region y. 

15. A recombinant DNA according to claim 1 3 which is a hybrid vector comprising an Insert coding for a light 
40 chain murine variable region of a chimeric antibody, fused to a human constant region k or >. and/or an 

insert coding for a heavy chain murine variable region of a chimeric antibody, fused to a human constant 
region y, an origin of replication or an autonomously replicating sequence, one or more dominant marker 
sequences and, optionally, expression control sequences, signal sequences and additional restriction 
sites. 

45 

16. A process for the preparation of a recombinant DNA according to any of claims 1 3 to 1 5 comprising the 
steps of 

a) isolating murine DNAs from a suitable hybridoma cell line and selecting the desired DNAs coding for 
the variable regions of monoclonal antibodies with the desired specificity using DNA probes, 
^ b) isolating human DNAs from a genomic library and selecting the desired DNAs coding for the constant 

regions of monoclonal antibodies using DNA probes, 

c) constructing chimeric mouse/human genes by incorporating the DNA of step a) and b) into appro- 
priate hybrid vectors, 

d) transferring the obtained hybrid vectors into a recipient host cell or refering the DNA coding for the 
chimeric mouse/human g nes and transferring the unlinked DNA Into a recipient host cell, 

e) selecting and culturing the transformed host cell, and 

f) optionally isolating the desired DNA. 
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17. A continuous cell line which s cretes monodonal antibodies according to any of the claims 1 to 10. 

18. A process for the preparation a continuous cell line according to claim 17 wherein 

a) a suitable mammal is immunized with HIV core protein p24, optionally mixed with an adjuvant, anti- 
body-producing cells of this mammal are fused with cells of a continuous cell line, the hybrid cells ob- 
tained in the fusion are cloned, and cell clones secreting the desired monoclonal antibodies are select- 
ed, or 

b) suitable host cells are transformed with a recombinant DNA. transformed cells are cloned, and cell 
clones secreting the desired chimeric monoclonal antibodies are selected. 

19. A method of preventing the progression of AIDS or of treating HIV infection by administering a therapeut- 
ically effective amount of a monoclonal antibody or of a derivative thereof according to any of the claims 
1to11. 

20. A pharmaceutical composition for prevention of the progression of AIDS or the treatment of HIV-infection 
comprising a therapeutically effective amount of a monoclonal antibody and/or a derivative thereof accord- 
ing to any of the claims 1 to 11 , and a pharmaceutically acceptable carrier. 

21. Use of a monoclonal antibody and/or of a derivative thereof according to any of the claims 1 to 11 for the 
qualitative and/or quantitative determination of HIV core protein p24. 

22. A test kit for the qualitative and/or quantitative determination of HIV core protein p24 comprising mono- 
clonal antibodies and/or a derivative thereof according to any of the claims 1 to 11 and, optionally, other 
polyclonal or monoclonal antibodies and/or adjuncts. 

25 Claims for the following Contracting State: ES 

1. A process for the preparation of a monoclonal antibody directed against HIV core protein p24 which rec- 
ognizes p24 expressed on the surface of HIV-infected macrophages, and derivatives thereof which retain 
the specificity of the antibody from which they are derived, characterized in that a mammalian cell pro- 

30 ducing such antibody is multiplied In vitro or in vivo and. when required, the obtained monoclonal antibody 

is isolated and/or converted into a derivative thereof. 

2. A process according to claim 1 wherein the monoclonal antibody or derivative thereof kills HIV-infected 
cells. 
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A process according to claim 1 or 2 wherein the monoclonal antibody or derivative thereof prevents the 
spread of infection from HIV-infected cells to non-infected cells. 



4. A process according to any of the claims 1 to 3 wherein the monoclonal antibody or derivative thereof re- 
^ duces the amount of infectious HIV produced by macrophages and chronically Infected lymphoid cells. 

5. A process according to any of the claims 1 to 4 wherein the monoclonal antibody or derivative thereof is 
a murine antibody or a derivative of a murine antibody. 



8. A process according to any of the claims 1 to 5 for the preparation of the monoclonal antibody with the 
designation MAb 25-57-1 , and derivatives thereof. 

7. A process according to any of the claims 1 to 5 for the preparation of the monoclonal antibody with the 
designation MAb 26-69-5, and derivatives thereof. 

5D 8. A process for the preparation of a chimeric monoclonal antibody consisting of human constant regions and 
murine variable regions of an antibody prepared by a process according to claim 5, and of derivatives of 
such a chimeric antibody. 

9. A process according to claim 8 for the preparation of th chimeric monoclonal antibody designated Ch25 
55 which contains the variable regions of the murine monoclonal antibody 25-57-1 , and derivatives thereof. 

10. A process according to claim 8 for tiie preparation of the chimeric monoclonal antibody designated Ch26 
which contains the variable regions of the murine monoclonal antibody 26-69-5, and derivatives thereof. 



39 



EP0 519 866 A1 



11. A process according to any of the claims 1 to 1 0 wherein the derivative is an antibody fragment, a conjugate 
of the antibody or antibody fragment with an enzyme, with a fluorescent marker, with a chemilumin scent 
marker, with a metal chelate, with avidin, or with biotin or the like, or a radioactively labelled antibody or 
antibody fragment. 

12. A process for the preparation of a recombinant DNA comprising an insert coding for a light chain murine 
variable region and/or for a heavy chain murine variable region of a chimeric antibody prepared by a proc- 
ess according to claim 8, comprising the steps of 

a) isolating murine DMAs from a suitable hybridoma cell line and selecting the desired DMAs coding for 
the variable regions of monoclonal antibodies with the desired specificity using DNA probes, 

b) isolating human DMAs from a genomic library and selecting the desired DNAs coding for the constant 
regions of monoclonal antibodies using DNA probes, 

c) constructing chimeric mouse/human genes by incorporating the DNA of step a) and b) into appro- 
priate hybrid vectors, 

d) transferring the obtained hybrid vectors into a recipient host cell or retrieving the DNA coding for the 
chimeric mouse/human genes and transferring the unlinked DNA into a recipient host cell, 

e) selecting and culturing the transformed host cell, and 

f) optionally isolating the desired DNA. 

13. Aprocess according to claim 12 wherein the recombinant DNA comprises an insert coding for a light chain 
murine variable region of a chimeric antibody, fused to a human constant region k or X, and/or an insert 
coding for a heavy chain murine variable region of a chimeric antibody, fused to a human constant region 

y- 

14. A process according to claim 12 wherein the recombinant DNA is a hybrid vector comprising an insert cod- 
ing for a light chain murine variable region of a chimeric antibody, fused to a human constant region k or 
X and/or an insert coding for a heavy chain murine variable region of a chimeric antibody, fused to a human 
constant region y, an origin of replication or an autonomously replicating sequence, one or more dominant 
marker sequences and, optionally, expression control sequences, signal sequences and additional restric- 
tion sites. 

15. A continuous cell line which secretes monoclonal antibodies prepared by a process according to any of 
the claims 1 to 10. 

16. A process for the preparation a continuous cell line according to claim 15 wherein 

a) a suitable mammal is immunized with HIV core protein p24, optionally mixed with an adjuvant, anti- 
body-producing cells of this mammal are fused with cells of a continuous cell line, the hybrid cells ob- 
tained in the fusion are cloned, and cell clones secreting the desired monoclonal antibodies are select- 
ed, or 

b) suitable host cells are transformed with a recombinant DNA, transformed ceils are cloned, and ceil 
clones secreting the desired chimeric monoclonal antibodies are selected. 

17. A process for the preparation of a pharmaceutical composition, characterized in that a monoclonal anti- 
body and/or a derivative thereof prepared by a process according to any of the claims 1 to 11 Is mixed 
with a pharmaceutically acceptable carrier. 

Claims for the following Contracting State: GR 

1. A process for the preparation of a monoclonal antibody directed against HIV core protein p24 which rec- 
ognizes p24 expressed on the surface of HIV-infected macrophages, and derivatives thereof which retain 
the specificity of the antibody from which they are derived, characterized in that a mammalian cell pro- 
ducing such antibody is multiplied in vitro or in vivo and, when required, the obtained monoclonal antibody 
is isolated and/or converted into a derivative thereof. 

2. A process according to claim 1 wherein the monoclonal antibody or derivative thereof kills HIV-infected 
cells. 

3. A process according to claim 1 or 2 wherein the monoclonal antibody or derivative thereof prevents the 
spread of infection from HIV-infected cells to non-infected cells. 
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4. A process according to any of the dainns 1 to 3 wherein the monoclonal antibody or derivative thereof re- 
duces the amount of Infectious HIV produced by macrophag s and chronically inf ct d lymphoid cells. 

5. A process according to any of the claims 1 to 4 wherein the monoclonal antibody or derivative thereof is 
5 a murine antibody or a derivative of a murine antibody. 

6. A process according to any of the claims 1 to 5 for the preparation of the monoclonal antibody with the 
designation MAb 25-57-1, and derivatives thereof. 

7. A process according to any of the claims 1 to 5 for the preparation of the monoclonal antibody with the 
designation MAb 26-69-5, and derivatives thereof. 

8. A process for the preparation of a chimeric monoclonal antibody consisting of human constant regions and 
murine variable regions of an antibody prepared by a process according to claim 5, and of derivatives of 
such a chimeric antibody. 

IS 

9. A process according to claim 8 for the preparation of the chimeric monoclonal antibody designated Ch25 
which contains the variable regions of the murine monoclonal antibody 25-57- 1, and derivatives thereof. 

10. A process according to claim 8 for the preparation of the chimeric monoclonal antibody designated Ch26 
20 which contains the variable regions of the murine monoclonal antibody 26-69-5, and derivatives thereof. 

11. A process according to any of the claims 1 to 1 0 wherein the derivative is an antibody fragment, a conjugate 
of the antibody or antibody fragment with an enzyme, with a fluorescent marker, with a chemiluminescent 
marker, with a metal chelate, with avidin, or with biotin or the like, or a radioacth^ely labelled antibody or 

25 antibody fragment. 

12. A recombinant DNA comprising an insert coding for a light chain murine variable region and/or for a heavy 
chain murine variable region of a chimeric antibody prepared by a process according to claim 8. 

13. A recombinant DNA according to claim 12 comprising an insert coding for a light chain murine variable 
reg ion of a chimeric antibody, fused to a human constant region k or k, and/or an insert coding for a heavy 
chain murine variable region of a chimeric antibody, fused to a human constant region y. 
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14. A recombinant DNA according to claim 12 which is a hybrid vector comprising an insert coding for a light 
chain murine variable region of a chimeric antibody, fused to a human constant region k or X and/or an 
insert coding for a heavy chain murine variable region of a chimeric antibody, fused to a human constant 
region y, an origin of replication or an autonomously replicating sequence, one or more dominant marker 
sequences and, optionally, expression control sequences, signal sequences and additional restriction 
sites. 

^ 15. A process for the preparation of a recombinant DNA according to any of claims 12 to 14 comprising the 
steps of 

a) isolating murine DNAs from a suitable hybridoma cell line and selecting the desired DNAs coding for 
the variable regions of monoclonal antibodies with the desired specificity using DNA probes, 

b) isolating human DNAs from a genomic library and selecting the desired DNAs coding for the constant 
^ regions of monoclonal antibodies using DNA probes, 

c) constructing chimeric mouse/human genes by incorporating the DNA of step a) and b) into appro- 
priate hybrid vectors, 

d) transferring the obtained hybrid vectors Into a recipient host cell or retrieving the DNA coding for the 
chimeric mouse/human genes and transferring the unlinked DNA into a recipient host cell, 

^ e) selecting and culturing the transformed host cell, and 

f) optionally, isolating the desired DNA. 

16. A continuous cell lin which secretes monoclonal antibodies prepared by a process according to any of 
the claims 1 to 10. 

55 

17. A process for the preparation a continuous cell line according to claim 16 wherein 

a) a suitable mammal is immunized with HIV core protein p24, optionally mixed with an adjuvant, anti- 
body-producing cells of this mammal are fused with cells of a continuous cell line, the hybrid cells ob- 
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tained in the fusion are cloned, and ceil clones secreting the desired monoclonal antibodies are select- 
ed, or 

b) suitable host cells are transformed with.a recombinant DNA, transformed cells are cloned, and cell 
clones secreting th desired chimeric monodonal antibodies are selected. 

18. A process for the preparation of a pharmaceutical composition, characterized in that a monoclonal anti- 
body and/or a derivative thereof prepared by a process according to any of the daims 1 to 11 is mixed 
with a pharmaceutically acceptable carrier. 
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